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ABSTRACT
We examine the radius-luminosity (R-L) relation for blue galaxies in the Team Keck Redshift Survey
(TKRS) of GOODS-N. We compare with a volume-limited, Sloan Digital Sky Survey sample and find
that the R-L relation has evolved to lower surface brightness since z = 1. Based on the detection limits
of GOODS this can not be explained by incompleteness in low surface-brightness galaxies. Number
density arguments rule out a pure radius evolution. It can be explained by a radius dependent
decline in B-band luminosity with time. Assuming a linear shift in MB with z, we use a maximum
likelihood method to quantify the evolution. Under these assumptions, large (R1/2 > 5 kpc), and
intermediate sized (3 < R1/2 < 5 kpc) galaxies, have experienced ∆MB = 1.53(−0.10,+0.13) and
1.65(−0.18,+0.08) magnitudes of dimming since z = 1. A simple exponential decline in star formation
with an e-folding time of 3 Gyr can result in this amount of dimming. Meanwhile, small galaxies,
or some subset thereof, have experienced more evolution, 2.55(±0.38) magnitudes. This factor of ten
decline in luminosity can be explained by sub-samples of starbursting dwarf systems that fade rapidly,
coupled with a decline in burst strength or frequency. Samples of bursting, luminous, blue, compact
galaxies at intermediate redshifts have been identified by various previous studies. If there has been
some growth in galaxy size with time, these measurements are upper limits on luminosity fading.
Subject headings: galaxies: evolution – galaxies: fundamental parameters – galaxies: starburst –
catalogs
1. INTRODUCTION
Hierarchical clustering models (e.g. Baugh et al. 1998;
Somerville, Primack & Faber 2001) predict that galaxies
assemble by the merger of smaller components with much
of the size evolution of galaxies occurring since redshift
∼ 3. Merger histories of galaxies can be traced by observ-
ables such as half-light radius, stellar luminosity, stellar
mass and metal abundance. In this paper we look for
evidence of size dependent, B-band luminosity evolution
within blue galaxies to z = 1.
The study of distant galaxy sizes first became possible
in the 1990’s with the advent of high resolution Hub-
ble Space Telescope (HST ) imaging. Lilly et al. (1998)
used WFPC2 F814W images to investigate the radius-
luminosity (R-L) relation for 341 galaxies in the Canada
France Redshift Survey (CFRS). They found that large
spiral galaxies undergo little size evolution between z = 1
and today. However they found evidence for ∼ 1 magni-
tude of surface brightness evolution (at fixed radius) for
those same systems. They also indicated that smaller
systems may be experiencing more evolution than large
ones, but they did not quantify this statement. Simard
et al. (1999) performed a similar study in a magnitude
limited sample of 190 galaxies in the Groth Survey Strip
(I814 < 23.5). While they found evidence for roughly 1.3
magnitudes of surface brightness evolution (to z = 1),
they claimed that most of the apparent evolution could
be produced by incompleteness effects. This conclusion
was questioned by Bouwens and Silk (2002) in a paper
presenting results from simulations of galaxy formation.
They predicted 1.5 magnitudes of evolution in the surface
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brightness of galaxies from z = 1 to today. They sug-
gested that observed apparent evolution in the Simard
et al. data set may be real and not the result of selection
biases.
With the refurbishment of HST and the installation of
the Advanced Camera for Surveys (ACS), such studies
are now possible on a larger scale. Ravindranath et al.
(2004), in an analysis similar to Simard et al. (1999), re-
ported on the evolution of the radius-luminosity relation
for disk galaxies in the Great Observatories Origins Deep
Survey (Giavalisco et al. 2004) south field (GOODS-S).
Using photometric redshifts, they reached fainter appar-
ent magnitudes than previous studies. However, they
limited their analysis to a small sub-sample of galaxies
which they believed to be 90% complete, based on the
detection limits for smooth model galaxies. Constructing
luminosity functions, they found no evidence for evolu-
tion in L∗ to z = 1.
Barden et al. (2005), who studied the R-L relation-
ship for 5664 disk galaxies in the GEMS field, however,
argued that both Simard et al. and Ravindranath et
al. results were biased by their strict surface-brightness
cuts. Specifically, both Ravindranath et al. and Simard
et al. culled their data such that they were only studying
the highest surface brightness tails of the galaxy lumi-
nosity distributions at all redshifts. Barden found that
when they imposed the Ravindranath et al. strict surface
brightness cut on their sample, it eliminated ∼ 70% of
the bright (MB < −20) galaxies in the low-z bin but only
10% of galaxies at high-z. Because they were only look-
ing at the tails of distributions there was no characteristic
luminosity to compare too, resulting in a measurement
of no surface brightness evolution. However, when Bar-
2den et al. instead applied their own selection function to
all galaxies brighter than their high-z magnitude limit of
MB < −20, they found that the central surface bright-
ness has evolved significantly, 1.4 magnitudes in the B
band out to z = 1. Barden et al. noted that their results
mapped smoothly onto the R-L relation for nearby Sloan
Digital Sky Survey (SDSS) galaxies, which was not true
for the Ravindranath et al. and Simard et al. results. In-
terestingly, Barden et al. also showed evidence for an un-
changing stellar mass-size relation for disk galaxies since
z = 1. However, because galaxies are known to be star
forming, the stellar mass must be increasing, indicating
that the size of galaxies must also be increasing to re-
main on the mass-size relation. They suggest that this
is evidence for ”inside-out” disk growth.
A study by Trujillo & Aguerri (2004) attempted to
measure the size evolution of disk galaxies in the Hub-
ble Deep Fields (Williams et al. 1996). They compared
the SDSS R-L relation from Shen et al. (2003) with 218
galaxies in the HDF and specifically looked at how the
mean and dispersion of galaxy sizes in a given luminosity
bin changed with redshift. They found a modest increase
in size with time, which could also be interpreted as a
decrease in V -band luminosity of 0.8 magnitudes since
z = 0.7. Given a modest color evolution, this luminos-
ity evolution was roughly in line with the Barden et al.
results. Trujillo & Pohlen (2005) built upon the Barden
et al. and Trujillo & Aguerri results, measuring trun-
cation radii and magnitudes of 36 galaxies in the HST
ultra-deep field (UDF). After applying the Barden et al.
luminosity evolution to the R-L distribution of their high
z sample (z ∼ 1) they claimed that an additional trun-
cation radius growth of 25% was necessary to match to
a set of 35 local disk galaxies measured in the same way.
They suggested that this is further evidence for moderate
inside-out disk growth.
In this paper we attempt to measure the surface bright-
ness evolution of blue galaxies in GOODS-N. We use a
different approach from these previous works. First, we
quantify incompleteness using real galaxies, rather than
the smooth model galaxies used in previous studies. For
instance we compare the detection of galaxies in the UDF
to galaxies in the same field at the GOODS depth and
find that to our magnitude limit, GOODS is not missing
a significant number of low surface-brightness galaxies.
Second, rather than apply a single set of selection crite-
ria to all of the galaxies in our sample, we start with a
statistically complete, volume-limited local sample from
SDSS that reaches very low luminosity. We then ask by
how much does the local sample need to evolve to match
distributions drawn from GOODS at successively higher
redshift.
We use the SDSS to model the shape and number dis-
tribution of the local R-L relation and to anchor our
evolution measurements. By drawing on a statistically
complete, volume-limited, sample of galaxies reaching to
very faint luminosity levels (MB < −16), we can identify
specific features in the luminosity distributions of galax-
ies that can be used to track evolutionary trends. Two
such features are seen in SDSS, 1) the peak of the mag-
nitude distribution for galaxies with large half-light sizes
(> 5 kpc); and 2) the sharp decline in the numbers of
more luminous galaxies that have smaller radii.
We compared the local SDSS R-L relation to 931 blue
galaxies from the GOODS-N field with spectroscopic red-
shifts from Team Keck Redshift Survey (TKRS, Wirth et
al. 2004). We measured elliptical aperture photometry
of the GOODS galaxies from the very deep HST imag-
ing obtained with ACS. The four ACS bands spanning
observed blue to near-IR provide excellent constraints
on photometric K-corrections, which are significant at
higher redshifts. The depth of the GOODS imaging al-
lows for a very accurate estimate of the incompleteness
biases in the sample, which is vital for determining the
validity of any apparent evolution. Spectroscopic red-
shifts from TKRS, obtained with the DEIMOS spectro-
graph, are a significant improvement on photometric red-
shifts for very blue systems, for which photo-z’s are dif-
ficult to measure. Because the TKRS sample is large
enough to divide into different categories, we can, for
example, look for luminosity evolution as a function of
galaxy size, or galaxy size evolution as a function of lu-
minosity. Neither of these two programs have been well
explored in the past. The size and depth of the SDSS
and TKRS surveys gives us the current best data sets
for tracing the evolution of galaxy luminosity and size.
Data for both the local and high redshift galaxy sam-
ples and discussion of selection effects are presented in
§ 2. Radius-luminosity distributions and evolution of
each parameter are detailed in § 3. Discussion of the
implications of the observed evolution is provided in § 4.
Apparent magnitudes are reported in the AB system,
while absolute magnitudes are given on the Vega system.
We assume a flat cosmology with H0 = 70 km/s/Mpc,
Ωm = 0.3, and Ωλ = 0.7.
2. THE DATA
2.1. GOODS Imaging and TKRS Spectra
The GOODS team obtained very deep imaging data in
two 10′× 16′ fields using the HST Advanced Camera for
Surveys. This effort included four separate passbands;
F435W, F696W, F775W, and F850LP (B, V, i and z),
which allow for good matching to spectral energy distri-
butions, and determination of K-corrections. Our study
uses the mosaic data (0.03′′ pixels) from the northern
field (GOODS-N), which is centered on the Hubble Deep
Field North but covers a much larger area.
We limit our study to those GOODS galaxies targeted
by TKRS (Wirth et al. 2004), which obtained spectra
of 2018 objects in the GOODS-N field. This magnitude-
limited survey targeted objects with RAB ≤ 24.4, identi-
fied on deep ground based images. TKRS made no effort
to exclude objects that appeared star-like, so the sur-
vey is not biased against compact galaxies. The survey
obtained reliable redshifts for 1440 galaxies and spectro-
scopically identified 96 Galactic stars.
2.2. Photometry
2.3. Elliptical Aperture Photometry
We measured photometric properties of the TKRS
sample with the Stsdas program Ellipse which pro-
vides flux and intensity measurements within elliptical
apertures of increasing semi-major axis. Ellipse per-
formed between 1000 to 2000 iterations to fit the cen-
tral coordinates, ellipticity and position angle at every
semi-major axis radius. Radii were incremented with
a geometrical step of 0.0015′′from a minimum radius of
30.003′′to a maximum of 6′′, well out to the sky for all but
the largest low-z elliptical galaxies in our sample. The
centers and ellipticities were allowed to vary at each ra-
dius. We did the initial fitting with the i-band image,
the deepest of the four bands. The i-band ellipses were
then applied for photometry in the other three bands.
While running Ellipse, neighbor galaxies were
masked out with Sextractor (Bertin & Arnouts
1996) segmentation images. We set the Sextrac-
tor detection parameters to maximize the masking
of neighbors, while retaining the structure within a
given galaxy. Specifically, we set the DETECTION
and ANALYSIS THRESHOLDS to 2.3 sigma, and
the DEBLEND MINCONT to 0.10. The DETEC-
TION MINAREA was set to 25 pixels. Final segmen-
tation maps were created by adding together the maps
from the V and i-band images. We found that while
the i-band map did a better job of detecting the wings of
galaxies, the V -band image was important for identifying
regions of young stars. After combining the segmenta-
tion maps from the two filters, we smoothed them with
a boxcar smooth of 10 pixels. This, for instance, filled in
the pixels between spiral arms that might not have been
included in the original maps and extend the segmenta-
tion images into the lower surface brightness wings of the
galaxy. Final maps were inspected by eye and any pix-
els that were masked but belonged to the actual galaxy
being measured were corrected.
2.4. Magnitudes and Half-Light Radii
Total magnitudes, half-light radii, concentration pa-
rameters, and surface brightnesses were calculated from
the Ellipse measurements using a curve of growth tech-
nique. For each image, we employed an iterative process.
An initial sky level was chosen as the flux level at which
the intensity of light in successive annuli remained con-
stant. After subtracting the sky value, a total galaxy
flux was determined as the flux level at which the en-
closed flux remained constant in successive apertures. If
the enclosed flux was found to fall off with large radius,
the sky level was reduced and a new total flux calcu-
lated. If the enclosed flux was found to increase with
radius without bound, the sky level was increased and
the process begun again.
Neighbors were often near enough to contaminate the
sky background measurement. Sextractor segmenta-
tion images were used to identify and mask out these
contaminants. Cases where the masking failed to sub-
tract the entire influence of a neighbor were identified by
inspection and corrected individually.
We converted apparent magnitudes to absolute MB
[Vega] and rest-frame colors, U − B and B − V [Vega],
using the K-correction routine described in Willmer et
al. (2005).
Apparent half-light radii (r50) were given by the semi-
major axis that enclosed half the flux. We corrected ap-
parent radii for the point-spread-function of the image
by subtracting the radii of stellar sources in quadrature
(Phillips et al. 1997). To avoid possible variations of
radius with passband, we measured size in all four filters
and then estimated the rest-frame B-band half-light ra-
dius from a weighted mean of the results. Weights were
assigned by the overlap of the filter passband with the
rest-frame B filter. Using the angular-diameter distance,
Fig. 1.— A comparison of ”measured” vs. ”true” galaxy pa-
rameters for 3000 model exponential disk galaxies placed into the
GOODS i-band images and measured with the IRAF Ellipse fit-
ting routine. Fractional errors in the parameters are plotted against
input magnitude (left panel) and half-light radius (right panel).
The top panel shows apparent half-light radius, and the bottom
shows apparent magnitude. Ten model galaxies were generated for
every input size, brightness, and ellipticity and the models span
the range of parameters exhibited in the TRKS galaxy sample.
Black x’s represent the median of all 300 models within a bin.
Red diamonds represent models with input half-light radii smaller
than 1′′, while blue triangles are models brighter than 24.5 mags.
RMS errors are shown as vertical lines. ELLIPSE does a good job
measuring galaxy magnitudes except at the faintest end.
we calculated rest-frame B-band half-light radii in kpc
(R1/2). A concentration measurement was made from
the i-band images, C80/20 = log(r80/r20), where r80 is
the radius that contains 80% of the galaxy light.
Table 1 summarizes the results of the elliptical pho-
tometry of the TKRS sample of galaxies. Column 1 is
the TKRS ID number (Wirth et al. 2004); columns 2
and 3 contain the R.A. and Dec, respectively; column 4
gives the redshift (Wirth et al. 2004); and columns 5 - 8
give the Ellipse-measured magnitudes in the 4 GOODS
bands. Columns 9 and 10 are MB and (B − V )rest, re-
spectively; column 11 contains the i band apparent half-
light radius, r50 [
′′]; and column 12 gives the rest-frame
B-band half-light radius, R1/2 [kpc]. The full table is
available in the online edition of The Astrophysical Jour-
nal.
2.5. Selecting Blue Galaxies
Recent studies (Blanton et al. 2003A; Bell et al. 2004;
Weiner et al. 2005) demonstrate that galaxy populations
4are bimodal in optical color. The color-magnitude dia-
gram for TKRS also shows that galaxies fall into two
regions in color space, blue galaxies and red sequence
galaxies, with a trough separating the two groups. The
color of this trough is roughly (B − V )rest = 0.7 [Vega]
for the TKRS sample. Locally in the trough is redder
by about 0.1 mags. Red galaxies tend to be ellipti-
cals and early-type, bulge-dominated spirals, both with
high central surface brightness. The TKRS red sequence
galaxies, for instance, tend to have high concentrations,
C80/20 ∼ 0.9, compared with the typical blue galaxy,
C80/20 ∼ 0.6. Therefore the red galaxies tend to follow a
separate R-L relation from blue galaxies. As this would
complicate our analysis, we choose to leave the red galax-
ies out of our sample. Except where noted, the rest of
this paper discusses the TKRS galaxies bluer than the
trough ((B − V )rest < 0.7), which tend to be later-type
spirals, irregulars, and compact blue galaxies. We also
eliminate ten obvious AGN galaxies based on their im-
ages and spectra.
2.6. Photometric Accuracy
We tested for the photometric accuracy of our measure-
ment methods in two ways. First we created idealized
exponential disk model galaxies with known sizes and
luminosities and measured them in the same way as the
GOODS galaxies. However, because real blue galaxies
often contain structure from star forming regions, spi-
ral arms or bars, our ”smooth” model galaxies may not
be adequate for understanding our measurement errors.
As a result we also performed an additional test using
real galaxies in the Ultra Deep Field (UDF; GO 9978;
principal investigator S. Beckwith). In this second test
we compared measurements of galaxies observed in the
UDF (two magnitudes deeper than GOODS) with mea-
surements of the same galaxies observed to the GOODS
depth. If our techniques are miss-measuring the low
surface-brightness components of galaxies there should
be an offset in the sizes and luminosities of galaxies mea-
sured at the two significantly different depths. While
the measured radii of our large low-surface brightness
model galaxies tend be underestimated, the radii of ac-
tual galaxies do not seem to have this bias. The details
of these studies are discussed in the following two sub-
sections.
2.6.1. Photometry of Model Galaxies
To check the accuracy of our photometry, we measured
over 3000 model disk galaxies, spanning the range of ap-
parent magnitudes (i = 18 − 25), radii (r = 0.1− 1.5′′),
and ellipticities (e = 0.3 − 0.9) exhibited in the TKRS
galaxy sample. For simplicity, single-component expo-
nential disks were generated using the IRAF MKOB-
JECT routine. Galaxies were convolved with a gaus-
sian PSF with 0.06′′ radius. Models were placed at ran-
dom in the GOODS i-band images, however models that
were obviously placed on top of existing galaxies were not
measured. For every input magnitude, radius, and ellip-
ticity, 10 galaxies were generated. A postage stamp of
each model galaxy was made and measured in the same
way as the TKRS galaxies. A summary of the resulting
photometry of model galaxies is given in Figure 1.
The left panel compares the input vs. output pho-
tometry as a function of apparent magnitude, while the
Fig. 2.— This plot is similar to Figure 1 only now we are compar-
ing the measured photometry of galaxies in the UDF to the same
galaxies observed at the depth of the GOODS survey. We show the
comparison of both sizes and luminosities as a function of size and
luminosity. The Figure shows that there is not an offset between
the GOODS and UDF photometry, and for i < 23 they agree to
within 10%. Thus the GOODS photometry does not suffer any
bias from low surface-brightness components to the galaxies.
right panel plots the same as a function of input radius.
Output magnitudes, especially for galaxies smaller than
1′′, match well to the input mags (better than 0.1 mags
for min < 23) with increasing scatter towards the faint
end. Sizes are also well reproduced (< 10%). Again the
scatter increases for faint objects. Looking at the ac-
curacy of the photometry as a function of input galaxy
radius (right panel), we find that the largest objects tend
to have under-estimated radii and luminosities, because
the low surface brightness disks tend to blend into the
sky background.
The results of the model photometry indicate that for
most isolated sources, our methods produce accurate
measurements (luminosity to better than 0.1 mag and
radii to better than 10% for min < 23). As the input
radii and magnitudes increase, the scatter rises signifi-
cantly. However, by taking groups of galaxies in aggre-
gate, we can expect a representative picture of the galaxy
population above our magnitude cutoff out to z = 1.
While these model galaxies were made with a Gaussian
PSF, we checked to make sure that our measurements
would not change significantly for ACS PSF’s which can
have significant wings. We created 10 additional models
spanning our range of size of luminosity and convolved
with the ACS z-band PSF from Tiny-Tim (Krist 1995).
We measured them in the same way as the original mod-
els and found no significant difference in the photometry.
2.6.2. Photometry in the UDF
In the previous section we tested our photometric
methods on smooth model galaxies of known size and
luminosity. While this test would have revealed any sig-
nificant measurement errors for bright systems, it may
5Fig. 3.— To check whether our volume-limited SDSS sample is
representative of the local universe, we create a luminosity function
from it and compare to Blanton et al. (2003b). This figure plots
ln(Φ) [number/h−3/Mpc/mag] against Mg − 5log h, for all (red
and blue) SDSS galaxies in our sample, with h normalized to 1.
The solid line is the result from Blanton et al. The dashed line is
our own measurement. Except at the extreme bright end, where
even SDSS suffers from small numbers, the two distributions match
well.
not tell us much about measuring actual galaxies espe-
cially at fainter luminosities. Actual galaxies can have
disturbed morphologies and light profiles that are not
well fit by smooth profiles. We looked for additional mea-
surement biases in our photometry by measuring galax-
ies in the UDF. Galaxies with an apparent luminosity
i < 25, were identified in the UDF with the Sextrac-
tor search algorithm. We measured the apparent size
and luminosity of these galaxies in both the UDF and
the GOODS depth image of the UDF. Because the UDF
is two magnitudes deeper than the GOODS equivalent
image, low surface brightness features will be easier to
measure in the UDF.
Figure 2 shows a comparison of photometry from the
UDF with the GOODS equivalent of the UDF. For bright
systems, i < 23, measurements of magnitude and size are
equivalent to within 10%. For fainter systems the scatter
increases, but is not biased. This is another indication
that low surface brightness wings of galaxies are not be-
ing missed by the GOODS images, and our photometry
is accurate even to faint levels.
2.7. Local SDSS Data
In Section 3 we will use a complete, volume-limited
SDSS galaxy sample as a local reference for evolution in
the R-L plane. The steps to generate the local SDSS R-L
relation are described below.
We select a statistically complete sample of blue galax-
ies from the SDSS DR2 catalogue with redshifts 0.01 <
z < 0.1 and apparent Petrosian magnitudes, 14 <=
rP <= 18.0. Half-light radii and luminosities were mea-
sured by Simard et al. (2006 in prep) with the GIM2D
(Simard et al. 1998) Sersic model fitting routine. The
semi-major axis, half-light radii were corrected for PSF
effects. Magnitudes were converted from Sloan g and r
to B and V using Eqn. 23 of Fukugita et al. (1996).
From this set we drew a volume-limited sample that ac-
counted for both the low and high apparent magnitude
selection criteria. To do this, we selected galaxies of a
given absolute magnitude in the redshift slice for which
they are complete. For instance, we drew high lumi-
nosity galaxies from the high-z end of our SDSS sample
(i.e. z ∼ 0.1) and drew low luminosity galaxies from the
low-z end. We scaled the numbers of galaxies in each
narrow z-bin to a common volume. In order to confirm
that our volume-limited SDSS number distributions are
valid, we generated a luminosity function (using both
red and blue galaxies) and compared with Blanton et al.
(2003b). We convert our B-band luminosities to SDSS g-
band by assuming a typical galaxy color for blue galaxies
of g−B = −0.35 (Fukugita et al. 1995, Table 3). Figure
3 shows the Blanton et al. result (line) and ours (dashed).
The two luminosity functions are well matched except at
the brightest end, where the large statistical variations
are due to small numbers of sources. This test confirms
that our volume-limited SDSS sample is indeed represen-
tative of the local universe.
3. SELECTION FUNCTION
3.1. Detectability of Low Surface-Brightness Galaxies
We attempted to quantify the incompleteness effects
that might bias the detection of galaxies in R-L space.
Low surface brightness galaxies at high redshift are the
hardest for Sextractor algorithms to detect and the
hardest for spectroscopic redshift determinations. As de-
tailed below, we studied selection biases introduced by
low-surface brightness galaxies in three ways and found
that our sample was not missing large numbers of these
galaxies.
First we investigated the detectability of the largest ob-
served disk galaxies in the TKRS sample with redshifts
near z = 1. Figure 4 shows the five largest galaxies in the
sample near z ∼ 1. These objects are not the relatively
smooth disks that one finds locally. In part because of
the ”morphological K-correction”, they contain signifi-
cant, high-surface-brightness substructure, which makes
them much easier to detect than smooth disks. In order
to check if substructure can assist search algorithms, we
extracted these galaxy images, doubled their diameter
while conserving their flux, and placed them back into
the GOODS images at random locations. All of these
galaxies were still detected both visually and by Sex-
tractor search algorithms. Furthermore, the multiple,
compact, blue regions seen in these objects make them
candidates for strong nebular emission lines, which al-
low for easy redshift determination. If the five galaxies
in Figure 4 are representative of large blue galaxies at
z = 1, then large galaxies are not being systematically
missed in the GOODS catalogues. In this case, several of
the previous studies including Ravindranath et al. (2004)
6Fig. 4.— Images of the five largest z ∼ 1 galaxies in GOODS-N.
These galaxies appear to be composed of multiple bright knots on
top of disturbed, disky structures. In general, they do not look like
the normal disk galaxies of today. Our Ellipse measurements of
their half-light radii, magnitudes, and colors are given. The images
are 3 arcsec on a side, which corresponds to ∼ 24 kpc at z =
1. Because they are composed of several high-surface brightness
components, these galaxies are easy to detect. If these objects are
typical of large disk galaxies at z = 1, then we are not missing
a significant number of them. Note: these images are somewhat
smaller than the outer isophotes of the galaxies as measured by our
process.
may have overestimated their selection effects at high-z
because they selected galaxy samples with cuts based on
the detection of smooth, model galaxies rather than the
knotty galaxies that actually exist at high redshift.
Second, we searched for low surface brightness galaxies
in the GOODS fields that were not part of TKRS. We
rebinned and smoothed the GOODS images and looked
for objects that were not obvious in the original frames.
When we performed this experiment over ∼ 1/3 of the
field with different smoothing lengths (up to 1′′), we
found one additional large galaxy. This galaxy was ac-
tually detected by the GOODS Sextractor catalogue,
but as several objects rather than as a single galaxy. In-
spection by eye revealed that this object is most likely a
single galaxy with multiple faint knots of star formation.
In a final check for low surface brightness galaxies, we
ran the Sextractor search algorithm on both the UDF
and the shallower GOODS images of the UDF. Because
the UDF reaches 2 magnitudes deeper than GOODS, any
significant population of undetected low surface bright-
ness galaxies should appear in these images. Using the
i-band images for detection, with an i = 25 detection
threshold, we found one additional low surface bright-
ness galaxy in the UDF, that was not detected in the
GOODS images. This galaxy had an apparent magni-
tude of i = 24.8, well below the TKRS magnitude limit.
Therefore, there is no evidence that GOODS is missing a
significant population of low-surface galaxies to the mag-
nitude limit of our sample.
3.2. The TKRS Selection Function
Redshift surveys are almost always biased against faint
objects due to the increased difficulty of identifying spec-
troscopic features. To quantify selection biases in the
TKRS catalogue, we compared the distribution of appar-
ent radii and magnitudes for objects in GOODS-N with
those in the TKRS catalogue. We have already demon-
strated that the GOODS Sextractor catalogues have
no significant bias against low surface brightness galax-
ies down to the magnitude limit of TKRS. Thus all that
remains to check is what biases exist in the spectroscopic
sample. To do this we measured apparent size and lu-
minosity for the i < 25 galaxies in the GOODS-N Sex-
tractor catalogue. The GOODS-N galaxies were mea-
sured in the same way as the TKRS sample, first running
ELLIPSE and then our curve of growth code of postage
stamp images of each galaxy.
The left panel of Figure 5 plots r50 vs. mi for the
GOODS-N galaxies. Galaxies with successful TKRS red-
shift measurements are shown in green. Those targeted
but without a z measurement are shown in red. The plot
is binned in both the radius and magnitude directions.
In the right panel of Figure 5 the ratio of successful z’s to
GOODS galaxies in a bin is the top number in that bin.
The ratio of successful to targeted is the middle number,
and the total number of GOODS galaxies in each bin is
the bottom number.
The plot shows that the major incompleteness occurs
near the magnitude limit. At a fixed magnitude, there is
almost no drop off in success rate with radius, and thus
with surface brightness. Assuming that all of the galax-
ies in a bin are within the redshift range of TKRS, the
top number in the bin summarizes the total TKRS se-
lection function for galaxies of that size and brightness.
When measuring evolution in the R-L plane, we use the
top number to correct for selection biases in our sam-
ple. Because some of the galaxies without z’s may be at
higher redshift than z = 1, we may be over estimating
the incompleteness correction.
4. RADIUS-LUMINOSITY RELATION
Figure 6 shows the rest-frame radius-luminosity rela-
tion for blue galaxies in TKRS to z = 1.2. The redshift
range of each bin has been selected to maintain equal
volume, ∼ 3× 104 Mpc3. The color of each galaxy is in-
dicated and red boxes, labeled ‘1’ and ‘2’, are repeated in
every panel to help guide discussion. The general trend,
best seen in the lowest redshift bin, is that large galaxies
tend to be bright and small galaxies tend to be faint. In
successive redshift bins, the sample has a low luminosity
cut-off set by the TKRS apparent magnitude limit.
Because the bins are equal volume, it is possible to
visually compare the distributions and look for evolu-
tionary trends, under the assumption that incomplete-
ness effects are negligible. For instance, if there were
no evolution in the R-L relation, we would expect that
the number and distribution of objects in boxes 1 and
2 to remain constant. However, over time (from z = 1
to the present), boxes 1 and 2 contain successively fewer
galaxies, suggesting evolution. This is not the result of
selection biases which would tend to produce the
7Fig. 5.— Apparent half-light radius is plotted against apparent
magnitude for blue objects in the GOODS-N Sextractor cata-
logue (dots; Giavalisco et al. 2004). Objects for which TKRS
obtained redshifts are shown in green. Those that were targeted
by TKRS without success are shown in red. The figure is binned in
both directions, and in the right hand plot, the ratio of successful
z’s to GOODS objects is the top number in the bin, the ratio of
of successful z’s to TKRS targeted galaxies is the middle number,
and the total number of GOODS objects in each bin is the bottom
number. Under the assumption that all the objects within a bin
are in the redshift range of TKRS, the top number gives the TKRS
selection function, and is what we use in our analysis. The major
selection bias is against faint galaxies. There is not a major trend
with galaxy size.
8opposite effect. The evolution may be be occurring
in one or more of the following parameters, luminosity,
radius, or number density. If we attribute the entirety
of the evolution to a change in luminosity, galaxies are
moving to lower luminosities (a shift to the left) over
time, emptying the boxes. Note that under the assump-
tion that sizes are not changing, this is equivalent to the
surface brightness evolution discussed in the literature.
In the case of pure radius evolution, galaxies would be
growing hierarchically in size (a shift up in Figure 6) over
time, emptying box 2 before 1. A model of pure radius
evolution is somewhat unphysical in that the growth of
galaxy stellar mass at large radii would presumably also
increase luminosity. In order for galaxies to change only
in size and not in magnitude, the increase in luminosity
from new star formation would have to be balanced by
a simultaneous fading of the other stars in the galaxy.
While contrived, it will be interesting to investigate if
the data can rule out a pure radius evolution scenario.
The third case, number-density evolution would re-
duce the numbers of galaxies in boxes 1 and 2 if the
overall number of blue galaxies were declining with time.
Number density evolution can occur through mergers of
systems or by migration of blue galaxies to the red se-
quence. It is interesting that the luminous end of the
radius-luminosity relation shown in Figure 6 tends to
be populated by redder galaxies at all redshifts. Re-
sults from recent work on the evolution of the luminosity
function for luminous blue galaxies (Faber et al. 2005)
indicate that such a number density evolution, if happen-
ing, is small. Therefore, we will assume constant number
density for this paper.
More complex evolutionary scenarios are possible. For
instance, the shape of the R-L distribution at a given
size may change. This would be the result if a subset
of galaxies of a given size experienced a luminosity en-
hancement at high redshift, while the bulk of galaxies of
that size remain in a ’normal’ state. However, our rela-
tively small sample precludes exploration of these more
complicated scenarios.
The rest of this section will be dedicated to quantifying
the evolution indicated in Figure 6 out to z = 1. The
figure indicates that the evolutionary trends continue be-
yond z = 1, however, because of small number statistics,
we choose to limit ourselves to galaxies below this red-
shift limit. We use the previously defined SDSS sample
of low-z galaxies for a local reference. When comparing
SDSS to TKRS, we seek to avoid the confusion that re-
sults from working with large unequal volume bins. For
instance, when examining the case for radius or luminos-
ity evolution, the use of equal volume bins allows us to
monitor changes in number density.
4.1. Luminosity Evolution
First we investigate the case of luminosity evolution.
Figure 7 replots the TKRS R-L distributions (black),
as histograms of galaxy magnitude, binned by size, and
equal volume redshift bins to z = 1. The the local SDSS
distributions (red) are separated into the same size and
magnitude ranges. The amplitude of the SDSS distribu-
tions are scaled to match the same volume as the TKRS
distributions (∼ 3 × 104 Mpc3) and are plotted in each
z-bin as a reference. These plots indicate that, in the
lowest-z bin, the SDSS distributions are similar to TKRS
Fig. 6.— Half-light radius of blue TKRS galaxies plotted against
absolute magnitude in equal volume bins between z = 0 and 1.2.
Red points have (B − V )rest color between 0.55 and 0.7. Yellow
points have (B − V )rest color between 0.4 and 0.55. Blue points
have color bluer than 0.4. The red boxes are provided for reference.
If galaxies are fading with time they would tend to shift to the left
in this plot, emptying boxes 1 and 2. If galaxies are growing in size
(but not in luminosity) they would tend to shift up in this plot,
emptying box 2 before box 1. Mergers would presumably move
galaxies up and to the right over time. In general, galaxies of a
given radius in this ensemble appear to have faded since z = 1.25
and galaxies in boxes 1 and 2 appear to have gotten redder.
with some modest luminosity evolution. As redshift in-
creases, the peaks of the TKRS distributions shift to-
wards higher luminosities.
Several effects should be noted while examining these
distributions. The sharp cut-off on the faint end of the
GOODS distributions (especially at higher-z) is the re-
sult of the apparent magnitude limit of the TKRS survey.
The SDSS data, however, are complete to MB = −16,
meaning that the observed turnover of the SDSS distribu-
tions at fainter magnitudes for large- and medium-sized
galaxies is real. Although this turn over is not revealed
for the small systems, the steep decline in numbers of
objects at the bright end is an alternative marker for
tracking evolution.
Assuming that the SDSS sample represents the local
universe, what is the likelihood that the TKRS sample
was drawn from the local distribution? Figure 7 indicates
that the two samples differ significantly. If, however, we
9Fig. 7.— TKRS number distributions of MB (black) separated
into 3 size groups and 5 equal volume (∼ 3×104 Mpc3) bins out to
z = 1. The red curves are drawn from the local SDSS sample and
are plotted in each z-bin for comparison. The SDSS distributions
are scaled to the same co-moving volume as TKRS. The TKRS dis-
tributions are shifted toward higher luminosities relative to SDSS
at increasing redshift. The TKRS magnitude limit of the upper
end of each redshift bin is indicated by a vertical dashed line.
were to develop models for luminosity evolution and ap-
ply them to the SDSS curves, we could test which models
produce the best match between the two distributions.
We have chosen a simple model where magnitude
evolves linearly with redshift, such that
∆MB(z) = α · z. (1)
This model assumes that the shapes of the magnitude
distributions do not change with redshift; it is a pure
shift in luminosity for galaxies of a given size. We use a
maximum likelihood method to recover the most likely
α for galaxies in each size bin. We begin by assuming
a value for α. For each TKRS galaxy in a given size
bin, we shift the SDSS number distribution by ∆MB(z)
to the TKRS galaxy redshift. We then cut the SDSS
number distribution at the TKRS magnitude limit for
that redshift, and normalize it to unity creating a prob-
ability distribution. We calculate the likelihood of this
TKRS galaxy being in our shifted SDSS sample. Likeli-
hood is given by the probability associated with a galaxy
of given MB and R1/2 read from the shifted and nor-
malized SDSS probability distribution, multiplied by the
galaxy’s TKRS selection bias (top number from Figure
5). Finally, we sum ln(likelihood) for all galaxies at all
Fig. 8.— ln(likelihood) vs. α = ∆MB(z = 1) is plotted for
the three galaxy size bins. In order to minimize the effects of
noise, the likelihood curves are boxcar smoothed with smoothing
length of 0.1 magnitudes. The peak of each curve (solid verti-
cal line) represents the most likely evolution, while the errors are
given by a ln(likelihood) drop of 0.5 (dotted lines). Given the
input model, large and intermediate sized galaxies have evolved
by 1.53(−0.10,+0.13) and 1.65(−0.18,+0.08) magnitudes respec-
tively. Small galaxies appear to have evolved by an additional
magnitude, with ∆MB(z = 1) = 2.55(±0.38) mags, different from
the results for larger galaxies at about the 2 sigma level. If we do
not smooth the likelihood curves or we fit for the peak, the results
are virtually identical and well within the errors.
redshifts in a given size bin. We repeat this process with
a range of values for α to find the most likely magnitude
shift between the SDSS and TKRS distributions.
Figure 8 plots ln(likelihood) vs. α and reveals the lu-
minosity evolution experienced by galaxies of each size
bin to z = 1. In order to decrease noise, the likelihood
curves are boxcar smoothed with smoothing length of
0.1 magnitudes. The most likely evolution is given by
the peak of each curve (solid line), while the represen-
tative errors (dashed lines) are given by the locations
where ln(likelihood) drops by 0.5 (for a description of the
maximum likelihood method see Kendall, Stuart & Ord
1987). Interestingly, galaxies of different sizes seem to be
experiencing different amounts of luminosity evolution.
While the analysis indicates that large and intermediate-
sized galaxies have experienced roughly equivalent evolu-
tions of 1.53(−0.10,+0.13) and 1.65(−0.18,+0.08) mag-
nitudes respectively, small galaxies appear to have expe-
rienced significantly more, 2.55(±0.38) mag. The result
for galaxies with small size is different from the results
for larger galaxies at about the 2 sigma level, suggestive
of a radius dependent luminosity evolution. If we do not
smooth the likelihood curves or we fit for the peak, the
results are virtually identical and well within the errors.
We check whether the change in α with radius is
abrupt by repeating the maximum likelihood technique
on smaller size bins. The results, shown in Figure 9,
indicate that a transition may be occurring for objects
with sizes smaller ∼ 2 kpc. Larger sample sizes, espe-
cially for small galaxies will help to confirm or disprove
the claim of size dependence on the luminosity evolution.
This may be possible in on-going and future redshift sur-
veys such as the Deep Extragalactic Evolutionary Probe
2 (DEEP2).
Figure 10 shows the same TKRS (black) distributions
as in Figure 7, but now the SDSS (red) distributions
are shown with the simple luminosity evolution model
and the TKRS selection function applied. Thus the red
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Fig. 9.— A plot of the dependence of α on galaxy size. We
repeat the maximum likelihood method with smaller radius bins
(black points) with width 0.18 in log(R1/2). The results for the
larger, original radius bins are repeated in red. A chi squared test
of the black points rules out, at the 2 sigma level, an evolutionary
model with constant luminosity evolution for galaxies of all radii.
This suggests that the upturn in α at small radii is real. Larger
samples, especially of small galaxies, will help to test these result.
curves now represent the distribution our model predicts
for TKRS, given the evolved SDSS distribution. Aside
from small differences in the total number of objects, the
red and black curves match well. The differences in num-
ber density could reflect an actual evolution in number
density that we are not accounting for in our models. It
could also result from overestimating the selection bias.
For example if a large sample of the galaxies in Figure
5 are at higher redshift than the galaxies targeted by
TKRS, then we would be overestimating the selection
bias. Other factors might contribute to the differences in
the two samples, for instance cosmic variance, or some
more complex evolutionary scenario. Deeper studies with
larger sample sizes may help to identify the causes for
these differences.
Some of the measured evolution may be the result
of changing active galactic nuclei (AGN) populations
within the TKRS sample. If we remove all Chandra
sources (Chandra Deep Field North; Alexander et al.
2003) from TKRS (89 galaxies within 1.5′′ of a Chandra
source), there is a modest change in the results. The
measured evolutions for large, intermediate and small
galaxies is then 1.33(±0.13, ); 1.48(−0.10,+0.13); and
2.23(−0.33,+0.18) respectively. This indicates that most
of the evolution is not the result of a change in the num-
Fig. 10.— Similar to Figure 7, but now the SDSS distributions
(red) are shifted in magnitude to match the median redshift of the
bin, and the TKRS selection function is applied. The match be-
tween the TKRS and evolved SDSS distributions provides a visual
confirmation of the maximum likelihood fit to luminosity evolution.
ber density of AGN.
4.2. Radius Evolution
We now perform a similar analysis to look for evolu-
tion in the half-light radius, dividing the sample into 3
luminosity bins, Figure 11. Once again the TKRS data
are shown in black and the SDSS data are shown in red.
Because the redshift bins are equal volume, we can read-
ily see that this plot is not consistent with pure radius
evolution. If pure radius evolution were occurring, the
total number of galaxies within a given luminosity bin
would be constant over time, while the peaks of the dis-
tributions would shift to larger radii. Instead, the total
numbers of objects within each magnitude bin are de-
clining over time, with the largest decline in the bright-
est magnitude bin. In fact, in the most luminous bin,
SDSS predicts no galaxies within the given volume at
the present day. In contrast, TKRS shows that there are
24 galaxies in this same luminosity bin by z = 1. Note,
the highest redshift, lowest luminosity bin in Figure 11
is compromised by the magnitude limit of TKRS.
Figure 11 is consistent with significant luminosity evo-
lution. The drop in number of luminous objects with
time is a prediction of luminosity evolution. The fact
that the SDSS and TKRS samples do not match well in
the low-z bin is also explainable by the significant lumi-
nosity evolution predicted in the previous section. Re-
call that by z = 0.5 we are predicting more than half a
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Fig. 11.— TKRS number distributions in half-light radius (black)
for three different luminosity classes and equal volume bins to z =
1. The magnitude bins were chosen such that the low luminosity
bin is complete out to z = 0.9. The red vertical lines at R1/2 = 2.5
and 5 kpc are drawn for comparison. There is no clear trend of
increasing radius with time (at fixed magnitude) among galaxies in
these luminosity classes. However, there is a decline in the number
density, as illustrated by the lack of SDSS galaxies (red) in the most
luminous bin, consistent with luminosity evolution rather than size
evolution.
magnitude of luminosity evolution. Figure 12 reproduces
Figure 11 now applying our measured radius dependent
luminosity evolution and TKRS selection function to the
SDSS sample. Again pure luminosity evolution is shown
to be a good explanation for the differences between the
SDSS and TKRS samples. Note two intermediate lumi-
nosity bins (0.79 < z < 1.0) show fewer SDSS galaxies
than expected. This may be another indication for more
complicated evolutionary scenarios.
5. DISCUSSION
We have demonstrated evolution in the radius-
luminosity relationship for blue galaxies. Based on num-
ber density constraints, this evolution cannot be ex-
plained as a pure radius evolution. It can, however, be
explained by a radius dependent luminosity evolution.
We have modeled this evolution as a simple shift in lu-
minosity that increases linearly with redshift. In this
section we describe how our results compare to previ-
ous work and attempt to provide a physical mechanism
that might give rise to the measured luminosity evolu-
tion. We first examine the results from large and inter-
mediate sized galaxies which appear to be experiencing
similar evolution, roughly a factor of 4 decrease in lumi-
Fig. 12.— We re-plot Figure 11 only now we apply our measured
luminosity evolution and the TKRS selection functions to the SDSS
sample (red) and, except for 2 bins, find it is a good match to
TKRS(black).
nosity since z = 1. We then discuss the more surprising
result from galaxies with small size that appear to have
evolved by nearly a factor of 10 in luminosity.
5.1. Evolution of Large and Intermediate Sized Galaxies
A consistent picture is beginning to emerge for the evo-
lution of large and intermediate sized blue galaxies. Our
results for large and intermediate sized galaxies are well
matched to the findings in Barden et al. (2005), who ex-
amined the R-L relation in the GEMS field. They found
a central B−band surface brightness evolution of ∼ 1.4
magnitudes for disk galaxies. Our measured evolution
is consistent though slightly larger, perhaps due to dif-
ferent selection criteria. We selected all blue galaxies,
while Barden et al. selected galaxies with an exponen-
tial Sersic profile, so we may be including more centrally
concentrated objects such as AGN. Our sample includes
89 x-ray sources, which may be harboring central AGN.
If we remove these sources from our sample we measure
a somewhat smaller evolution (∼ 0.2 mags for each size
bin), in better agreement with Barden et al. It should
be noted, however, that the differences between our re-
sults and Barden et al. are small compared with the
uncertainties.
Our results are also well matched to Trujillo & Aguerri
(2004) who looked for surface brightness evolution disk
galaxies within the HDF. Assuming that the surface
brightness evolution is driven by luminosity evolution
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they find a V -band luminosity evolution of roughly 0.8
magnitudes by z=0.7. Assuming some small color evolu-
tion of 0.1− 0.2 mags, suggested by Figure 6, this is, to
within errors, what we predict for large and intermedi-
ate sized galaxies (∼ 1.1± 0.2 mags by z = 0.7). Trujillo
& Aguerri (2004) also investigated a size-only evolution
model. They used the SDSS galaxy sample of Shen et
al. (2003) as a local baseline for the R-L relationship,
but they did not consider the number density of galaxies
in given size and luminosity bins. Specifically, because
Shen et al. encompasses a much larger volume than the
HDF, the samples especially for bright systems are not
comparable. As we show when volumes are considered,
the radius-only evolution interpretation does not work.
In addition to luminosity evolution Barden et al.
(2005) also showed evidence for constant stellar mass
surface density in disk galaxies since z = 1. They inter-
preted this as evidence for inside out disk growth. If we
adopt a 25% growth in half-light radius for our galaxies
since z = 1 and apply it to our SDSS reference sample,
we can remeasure the expected amount of additional lu-
minosity evolution in the sample. As a simple model,
we assume that the size evolution is linear with red-
shift and that all galaxies are growing at the same rate.
The resulting luminosity evolutions since z = 1 are then
1.18(−0.05,+0.13), 1.33(±0.10), and 1.75(−0.18,+0.45)
for large, intermediate, and small galaxies respectively.
Under this scenario, a significant amount of the sur-
face brightness evolution is from the increasing galaxy
size, and therefore the measured luminosity evolution is
smaller. Thus, if galaxies really have grown in size with
time, our measurements of luminosity evolution from the
previous section are upper limits.
Trujillo & Pohlen (2005) looked for evidence of size evo-
lution in disk galaxies. They measured luminosity and
truncation radii in 21 of 36 disk galaxies in the UDF.
They next applied the 1.4 magnitude luminosity evolu-
tion suggested by Barden et al. to their high-z R-L rela-
tion. They found it was still offset from their own mea-
sured local R-L relation (their Figure 2). The offset in
the two samples was largely the result of the four smallest
galaxies in their high-z sample. The offset could be from
truncation radius growth, or it could be from additional
luminosity fading. They claim that an additional 25%
growth in truncation radius can account for the offset.
If, however, these smaller galaxies were evolved by our
measured luminosity evolution (2.55 mags since z = 1 for
small galaxies), they would lie on the local relation with-
out invoking size evolution. It is not clear how truncation
radius and half-light size are related, and our sample is
significantly different from theirs, so it is not clear if our
luminosity evolution is appropriate for these systems. It
is, however, reassuring to see a similar behavior in both
samples (Trujillo & Pohlen and ours), small galaxies re-
quire more evolution than large ones.
Further investigations of the Barden et al. (2005) claim
of inside-out disk growth should be made. For instance,
it would be helpful to directly measure the spatial distri-
bution of star formation in intermediate redshift galax-
ies. Where are the dominant sites of star formation?
Are they predominantly on the outskirts of galaxies with
disks growing from the inside out? Are they smoothly
distributed throughout the disks? Are they centrally
concentrated possibly driven by minor mergers and in-
teractions? As galaxies become more bulge dominated
they might drop out of the Barden et al. (2005) sam-
ple because of higher Sersic indexes. This might bias
the Barden et al. measurement. We can learn something
about the spatial distributions of star formation from the
ACS B-band images which probe rest-frame UV. How-
ever, because much of the star formation can be dust ob-
scured especially by z = 1, such studies might be biased
against detecting centrally concentrated star formation.
A better way of detecting the sites of ongoing star forma-
tion would be Hα imaging with a combination of HST
ACS and NICMOS narrow-band filters. Hα will be less
obscured by dust than UV, allowing us to identify the
major sites of star formation. Such a study would help
us to understand how much inside out disk growth has
occurred since z = 1. Unfortunately such a data set does
not currently exist.
5.2. Models of Luminosity Evolution
Accepting that significant luminosity evolution has oc-
curred within the blue galaxy population, can we con-
struct a simple, consistent model that describes the
evolving stellar populations of these galaxies? For in-
stance, is it possible for a stellar population to evolve by
over 1.5 magnitudes in luminosity without evolving in
color to the red sequence? Figure 13 shows the B-band
magnitude and B − V color evolution of 3 simple stellar
population models with exponentially declining star for-
mation rates (SFR), or ’tau models’, where tau gives the
e-folding time-scale for decline in SFR. The red model is
effectively an instantaneous burst. The green curve is a
tau model of exponentially declining star formation with
τ = 3 Gyr. The blue curve is effectively a constant star
formation model. A time span of 8 Gyr, roughly the time
between z = 1 and today is marked off above the plot.
Note that burst start time strongly effects the evolution
measured for the instantaneous burst , but the extended
evolution of the τ = 3 model is less dependent on start
time. Over an 8 Gyr time span the τ = 3 Gyr (green)
model declines in luminosity by ∼ 1.5 magnitudes. In
addition the τ = 3 model remains on the blue sequence.
Thus a simple exponential decline in star formation (not
necessarily a unique solution) can explain the decline in
luminosity of intermediate and large sized galaxies in our
sample, while keeping them blue.
Based on the decline in optical luminosity, the models
predict a drop by a factor of ∼ 10 in the SFR for the large
and intermediate sized galaxies. This result ties well to
recent observations in the mid-infrared (MIR) with the
Spitzer MIPS instrument. The MIR has been shown to
be well correlated with dusty star formation (e.g. Ken-
nicutt 1998). Le Floch et al. (2004) among others have
used the Spitzer data to identify a rapidly evolving popu-
lation of luminous infrared galaxies (LIRGs) out to z = 1.
While relatively common at z = 1, LIRGs are rare to-
day. Melbourne, Koo & Le Floc’h (2005) showed that the
majority of LIRGs are blue galaxies and at high redshift
the LIRGs are dominated by large normal-looking spiral
morphology. Locally, LIRG spirals are very rare. Based
on changes in MIR luminosity, Figure 2 of Melbourne,
Koo & Le Floc’h also shows a qualitative decline in the
SFR for large disks, on the order of the τ = 3 model.
5.3. Evolution of Small Galaxies
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The picture for small blue galaxies is not as simple as
for the galaxies with larger size. Our luminosity evolu-
tion model suggests that small blue galaxies have faded
by a factor of 10 in luminosity since z = 1. This is a
large amount of fading. Figure 13 shows that in order
to drop the luminosity of a galaxy by 2.5 magnitudes
with tau models requires a very short tau, resulting in a
huge decline in SFR over the last 8 Gyr. For instance,
a τ = 1 Gyr model results in SFR decline of over 1000
times since z = 1, a very different regime from the re-
sults for larger galaxies. Because small blue galaxies to-
day tend to be sites of significant star formation, on the
order of 0.3M⊙ yr
−1 for blue compact dwarfs (Hopkins
et al. 2002), there is a problem fading the entire pop-
ulation of small blue galaxies by 2.5 magnitudes. Local
blue compact dwarfs would have to have been LIRGs and
ultra-LIRGs at z = 1, inconsistent with Melbourne, Koo
and Le Floc’h (2005). Thus a simple tau model is not
sufficient to explain the evolution of small blue galaxies
as a group.
For small systems we need to invoke more complicated
evolutionary scenarios than pure luminosity evolution.
For instance, it is possible that the luminosity function
shapes for small galaxies are not constant with redshift.
We may be seeing a subset of galaxies experiencing a
significant star burst rather than a brightening of the
entire ensemble of small galaxies at high z. The only
way to determine the behavior the entire ensemble of
small galaxies is to study a sample that reaches fainter
luminosities. This may be possible in the ultra-deep field,
but is beyond the scope of this paper.
The conclusion from the stellar population models in
Figure 13 is that the assumption of non-evolving shape
for the SDSS luminosity distributions for small galaxies
is probably wrong. If we allow the shape to change then
only a sub-sample of galaxies are experiencing large lu-
minosity enhancements at high z. The bursting dwarf
systems seen at high redshift may fade significantly and
are probably not the same objects that are bursting at
lower redshift. Interestingly the small galaxies that hap-
pen to be bursting at high redshift achieve higher lu-
minosities than the bursting galaxies at lower redshift.
So some sort of evolution is taking place, either the in-
tensity of the bursts or the frequency of the bursts has
changed. The details of this evolution, however, are not
well constrained by our data.
While the evolution inferred for the small galaxies is
large, it is not a total surprise. Over a decade ago, Koo
et al. (1995) described a class of luminous compact blue
galaxy (LCBG) at intermediate redshifts, with charac-
teristics similar to our small radius sample. Essentially
all of the small TKRS galaxies with z > 0.66 are LCBGs.
A study of the LCBGs in HDF-N and the flanking fields
by Phillips et al. (1997) found that these galaxies make
up as much as 10% of the luminous galaxies seen at red-
shift 1. However they are very rare today (Werk et al.
2004). Guzman et al. (1997) inferred that these galax-
ies may account for as much as 40% of the SFR evolu-
tion between z = 1 and today. Based on narrow line
widths in spatially resolved STIS spectra (Bershady et
al. 2005), and stellar mass estimates of 5× 109M⊙ from
infrared colors (Guzman et al. 2003), Bershady et al.
concludes that many of these galaxies are low mass and
may fade by as much as 4 magnitudes by today. In that
context, a luminosity evolution of over two magnitudes
in the TKRS sample is easier to understand. LCBGs are
thought to be undergoing an unsustainable star burst,
and are not believed to represent the bulk of dwarf sys-
tems at high-z, but rather those that have experienced
significant luminosity enhancement. The LCBG scenario
favors a changing shape to the luminosity distribution of
small galaxies, rather than a simple shift in luminosity.
Again the proper way to fully explore what is happening
is to obtain a sample that reaches to significantly lower
luminosities, which may be possible in the UDF.
6. CONCLUSIONS
We measured the size and luminosity of 1440 galax-
ies from the Team Keck Redshift Survey of GOODS-N.
Based on an an analysis of the UDF and same region an-
alyzed at the GOODS depth we found that the GOODS
field was not missing significant numbers of low-surface
brightness galaxies to the TKRS apparent luminosity
limit. This indicates that previous studies of incomplete-
ness in the deep HST survey fields, that were based on
idealized model galaxies, may have over estimated the
incompleteness. Blue galaxies at intermediate redshifts,
z ∼ 1, were easier to detect than smooth models because
they usually contained sub-structure such as star forming
regions.
Our study of the blue galaxy population of TKRS re-
vealed that the radius-luminosity relation has evolved
since z = 1. The observed evolution is inconsistent
with a pure radius evolution model, but it can be ex-
plained by a radius dependent luminosity evolution. As-
suming a linear decline in B-band magnitude, galax-
ies with large radii (R1/2 > 5 kpc) have evolved by
∆MB(z = 1) = 1.53(−0.10,+0.13). Intermediate sized
galaxies have experienced similar though slightly more
evolution of ∆MB = 1.65(−0.18,+0.08). These declines
in luminosity can be explained by a simple exponential
decline in star formation. In particular an exponentially
declining SFR with τ = 3 Gyr is a good match to the
fading and SFR decline that is measured. Since pure
luminosity evolution can explain the observations while
a pure radius evolution can not, it is reasonable to as-
sume that luminosity evolution dominates. This does
not, however, preclude some moderate size growth, in
which case we have measured upper limits to the lumi-
nosity evolution.
Small galaxies ( R1/2 < 2.5 kpc) appear to have under-
gone significantly more evolution, ∆MB = 2.55(±0.38),
almost a factor of 10 in luminosity, and different from
larger galaxies at the two sigma level. This sharp de-
cline in luminosity cannot be explained by a simple ex-
ponential decline in star formation in the entire small
galaxy population. Tau models would predict a decline
of roughly 1000 in SFR if the decline in luminosity were
happening uniformly to the entire sample over the last
8 Gyrs. Because small blue galaxies are sites of signifi-
cant star formation today, this scenario does not work.
The luminosity decline can, however, be explained by a
sub-population of bursting dwarf systems at high redshift
that have faded by the current epoch. Such a population
has been previously identified as luminous, compact, blue
galaxies that are rare locally but were relatively common
by z = 1. The measured evolution could then be a result
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of a change in the intensity or frequency of bursts.
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Fig. 13.— The luminosity (top) and color (bottom) evolution of solar metallicity stellar population synthesis models from Pegase (Fioc
et al. 1997). The red model is effectively an instantaneous burst. The green curve is a tau model of exponentially declining star formation
with τ = 3 Gyr. The blue curve is effectively a constant star formation model. A time scale of 8 Gyr, roughly the amount of time between
z = 1 and today, is marked off above the plot. Note that burst start time strongly effects the evolution measured for the instantaneous
burst , but the extended evolution of the τ = 3 model is less dependent on start time. Over the 8 Gyr time scale, the τ = 3 model declines
by ∼ 1.6 mags and remains blue. This model is a reasonable explanation for the luminosity evolution of large and intermediate sized
TKRS galaxies. A shorter tau is necessary to describe the evolution of galaxies with smaller radii which appear to have evolved by ∼ 2.5
magnitudes since z = 1.
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TABLE 1
Elliptical Apperture Photometry of TKRS Galaxies
TKRS ID1 R.A.(2000)1 Dec.1 z1 mB [AB] mV mi mz MB [Vega] (B − V )rest ri [
′′] RB [kpc]
117 12:36:55.897 62:21:38.17 0.585 - 23.781 23.213 23.040 -18.642 0.397 0.668 4.467
239 12:36:20.286 62:17:29.60 0.848 - 23.724 22.678 22.120 -20.421 0.648 0.381 2.848
320 12:36:32.725 62:18:44.77 0.483 - 24.274 23.656 23.845 -17.660 0.411 0.220 1.074
345 12:35:43.068 62:12:55.89 0.851 24.552 23.663 22.859 22.008 -20.402 0.733 0.540 4.238
428 12:37:05.851 62:22:30.74 0.487 24.357 23.792 23.201 23.696 -18.154 0.412 0.536 2.804
432 12:36:36.116 62:19:05.01 0.681 23.716 22.693 21.759 21.450 -20.507 0.561 0.632 4.551
444 12:36:01.540 62:15:13.41 0.298 - 22.085 21.487 21.183 -18.416 0.581 0.918 3.863
445 12:36:51.450 62:20:53.53 0.744 22.923 22.886 21.984 21.729 -20.591 0.407 0.943 6.739
448 12:36:53.680 62:21:11.31 0.472 23.057 22.181 21.683 21.466 -19.640 0.419 0.869 5.167
463 12:36:34.437 62:18:49.66 0.503 24.858 24.082 23.449 23.352 -17.976 0.446 0.321 1.778
484 12:36:41.056 62:19:35.23 0.609 24.485 24.256 23.961 24.351 -17.877 0.221 1.106 7.475
555 12:36:08.002 62:15:53.71 0.459 - 21.821 21.244 21.025 -19.948 0.442 1.023 7.029
584 12:35:59.725 62:14:46.63 0.531 23.765 22.807 22.108 21.859 -19.444 0.513 0.580 3.923
593 12:37:08.256 62:22:51.96 0.205 23.569 - 23.421 23.460 18.712 24.526 0.167 4.364
617 12:36:06.031 62:15:31.85 0.454 23.446 22.616 22.137 22.000 -19.089 0.397 0.671 4.383
618 12:37:03.902 62:22:06.62 1.008 24.337 24.029 23.236 22.835 -20.369 0.451 0.288 2.257
690 12:36:45.666 62:20:00.75 1.018 24.748 24.444 23.961 23.745 -19.520 0.323 0.338 2.591
714 12:36:31.826 62:18:20.41 0.943 23.405 23.051 22.362 22.081 -20.933 0.377 0.417 3.286
760 12:36:30.026 62:18:17.64 0.503 23.214 22.127 21.483 21.163 -19.936 0.522 0.446 2.604
761 12:36:12.355 62:16:08.14 0.766 23.554 22.966 22.197 21.889 -20.475 0.487 0.378 2.728
787 12:36:48.335 62:20:09.84 0.908 25.656 24.230 22.779 21.970 -20.747 0.839 0.210 1.505
800 12:37:08.506 62:22:30.60 1.253 23.853 23.711 23.350 22.782 -21.211 0.452 0.386 3.241
804 12:36:26.806 62:17:44.82 0.529 23.979 23.209 22.686 22.544 -18.936 0.398 1.521 11.058
820 12:36:57.718 62:21:25.98 0.528 24.031 22.773 22.029 21.701 -19.485 0.578 0.811 5.193
825 12:36:10.357 62:15:45.55 0.946 24.229 23.284 22.167 21.605 -21.349 0.645 0.666 5.209
826 12:35:52.933 62:13:40.94 0.947 24.423 23.408 22.287 21.773 -21.197 0.622 0.584 4.538
842 12:35:56.175 62:14:02.88 0.945 - 24.351 22.873 21.987 -20.884 0.854 0.682 5.370
856 12:36:30.742 62:18:06.85 1.023 24.422 23.654 22.801 22.254 -20.981 0.583 0.665 5.430
872 12:35:41.618 62:12:21.23 0.639 24.069 23.491 22.611 22.508 -19.494 0.448 1.059 7.004
883 12:35:37.498 62:11:52.87 0.376 24.352 23.587 23.332 22.970 -17.530 0.379 0.305 1.400
889 12:36:28.783 62:17:49.49 0.944 23.485 23.100 22.345 21.990 -21.009 0.438 0.794 6.215
890 12:35:56.806 62:14:06.41 1.028 26.540 23.995 22.771 21.898 -21.332 0.783 0.338 2.574
922 12:36:41.279 62:19:12.03 1.260 23.596 23.435 23.154 22.734 -21.166 0.375 0.448 3.623
960 12:36:43.049 62:19:24.64 0.682 25.138 24.055 23.177 22.914 -19.108 0.512 0.330 2.187
972 12:36:51.105 62:20:27.33 0.745 25.274 22.632 20.980 20.402 -21.612 0.891 0.436 3.152
974 12:36:48.739 62:20:02.64 1.012 23.706 23.206 22.470 22.000 -21.207 0.502 0.228 1.808
1022 12:36:35.535 62:18:34.06 0.681 24.658 22.436 20.930 20.423 -21.284 0.857 0.558 3.966
1032 12:35:41.386 62:12:17.69 0.459 21.672 20.600 19.933 19.619 -21.201 0.540 0.855 5.508
1035 12:35:45.382 62:12:36.76 0.713 24.607 24.001 23.181 22.968 -19.271 0.486 0.645 4.649
1057 12:36:17.982 62:16:34.98 0.680 21.908 21.072 20.355 20.075 -21.913 0.496 0.182 0.951
1069 12:35:52.904 62:13:28.92 0.409 23.964 23.091 22.688 22.510 -18.287 0.376 0.413 2.451
1126 12:36:10.861 62:15:31.90 0.945 23.168 22.937 22.263 21.986 -21.036 0.360 0.853 6.731
1157 12:36:37.760 62:18:44.62 0.682 23.992 23.310 22.551 22.399 -19.765 0.371 0.558 3.851
1167 12:36:32.221 62:17:57.38 1.013 23.827 23.567 22.945 22.599 -20.630 0.395 0.233 1.911
1181 12:35:41.060 62:11:36.47 0.497 24.179 23.386 22.397 22.111 -18.806 0.643 1.834 11.923
1186 12:36:42.709 62:19:15.10 0.947 24.178 23.496 22.461 22.040 -20.953 0.534 0.759 5.823
1187 12:36:56.726 62:20:48.67 1.365 24.139 24.034 23.474 23.183 -20.981 0.456 0.391 3.159
1188 12:36:45.559 62:19:39.12 0.277 22.798 21.163 20.434 20.159 -19.102 0.730 0.356 1.473
1202 12:36:20.367 62:16:30.96 0.746 24.829 24.404 23.703 23.398 -18.881 0.441 0.519 3.739
1206 12:36:41.060 62:18:55.05 0.298 24.914 23.921 23.322 23.122 -16.579 0.558 0.416 1.266
1217 12:36:21.241 62:16:40.03 0.459 22.740 22.035 21.517 21.431 -19.714 0.398 0.363 1.936
1226 12:36:18.872 62:16:21.36 0.502 23.169 22.673 22.142 22.061 -19.332 0.369 0.618 3.207
1236 12:36:52.438 62:20:12.59 1.263 23.803 23.773 23.752 23.329 -20.583 0.286 0.422 3.675
1256 12:36:45.375 62:19:24.67 1.144 24.186 24.100 23.341 22.801 -20.828 0.476 0.323 3.132
1277 12:36:47.781 62:19:43.42 0.507 23.174 22.191 21.555 21.245 -19.891 0.507 0.762 4.630
1278 12:35:48.899 62:12:43.93 0.410 25.097 23.799 23.287 23.077 -17.618 0.461 0.205 0.930
1283 12:35:41.593 62:11:51.30 1.107 23.033 23.054 22.775 22.577 -20.940 0.240 0.168 1.903
1289 12:36:00.171 62:14:08.88 0.114 19.948 19.200 18.779 18.630 -18.842 0.516 0.970 2.268
1312 12:36:21.693 62:16:35.56 0.529 23.888 23.151 22.664 22.533 -18.975 0.377 0.375 2.389
1324 12:37:00.725 62:21:02.65 1.039 26.760 24.011 22.408 21.577 -21.697 0.772 0.421 2.993
1333 12:35:55.892 62:13:32.82 1.296 23.027 22.888 22.453 21.928 -22.188 0.470 0.500 4.455
1335 12:37:05.901 62:21:50.60 0.331 22.420 20.581 19.716 19.405 -20.227 0.801 0.533 2.535
1365 12:36:20.712 62:16:22.07 0.680 24.768 24.053 23.279 23.116 -19.022 0.377 0.502 3.502
1369 12:37:10.279 62:22:08.01 0.502 24.347 23.207 22.497 22.159 -18.881 0.561 1.113 6.899
1378 12:37:10.131 62:22:05.95 1.364 24.166 23.780 22.992 22.323 -22.235 0.658 0.637 5.244
1382 12:37:01.142 62:21:09.31 0.800 24.140 22.234 20.538 20.105 -22.306 0.817 1.082 7.952
1387 12:36:21.678 62:16:28.23 0.747 24.074 23.372 22.486 22.257 -20.102 0.524 0.424 3.008
1389 12:36:50.403 62:19:49.63 1.016 23.831 23.465 22.791 22.290 -20.927 0.487 1.026 8.337
1392 12:35:45.208 62:12:22.10 0.473 23.538 22.365 21.664 21.418 -19.540 0.549 0.791 5.011
1393 12:35:57.198 62:13:43.08 0.395 23.246 22.290 21.778 21.589 -19.019 0.479 1.143 5.587
1403 12:35:54.242 62:13:13.99 0.676 24.286 23.882 23.196 23.045 -19.084 0.335 0.494 3.349
1413 12:37:10.826 62:22:11.20 1.364 24.379 24.337 24.358 23.666 -20.913 0.384 0.292 3.643
1418 12:35:52.375 62:13:00.14 1.330 23.957 23.764 23.315 22.556 -21.917 0.563 0.467 4.407
1432 12:36:04.118 62:14:24.73 0.748 23.804 23.180 22.428 22.288 -20.165 0.460 0.318 2.229
1468 12:36:18.450 62:16:01.53 0.798 23.640 23.119 22.574 22.235 -20.238 0.425 0.264 1.851
1473 12:36:01.805 62:14:05.19 0.436 25.050 24.344 24.041 23.788 -17.201 0.296 1.194 6.697
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TABLE 1 — Continued
TKRS ID1 R.A.(2000)1 Dec.1 z1 mB [AB] mV mi mz MB [Vega] (B − V )rest ri [
′′] RB [kpc]
1475 12:36:05.932 62:14:35.81 0.408 23.165 22.217 21.712 21.434 -19.183 0.456 0.318 1.369
1482 12:37:00.626 62:20:54.44 0.794 24.424 23.877 22.999 22.757 -19.775 0.485 0.548 3.992
1486 12:37:02.640 62:21:09.22 0.795 25.905 24.057 22.418 21.901 -20.424 0.833 0.485 3.532
1488 12:37:06.277 62:21:36.21 0.903 22.656 21.889 21.333 20.872 -21.943 0.531 0.274 2.235
1489 12:36:50.560 62:19:46.08 1.016 23.599 22.596 21.609 20.848 -22.342 0.709 0.883 6.714
1504 12:36:46.044 62:19:10.14 0.300 24.372 23.891 23.781 23.392 -16.611 0.293 0.270 1.337
1519 12:37:07.515 62:21:47.57 1.450 22.826 22.649 22.245 21.773 -22.951 0.510 0.127 1.636
1531 12:36:52.142 62:19:51.93 0.550 24.299 23.618 23.115 22.926 -18.622 0.389 0.352 2.191
1552 12:36:21.233 62:16:18.41 0.681 24.670 22.600 21.290 20.837 -20.938 0.781 0.471 3.385
1559 12:36:26.630 62:16:52.37 0.595 23.968 22.939 22.211 22.035 -19.691 0.497 0.376 2.367
1563 12:36:17.428 62:15:51.26 0.376 23.122 22.070 21.573 21.277 -19.098 0.501 0.521 2.621
1564 12:35:59.304 62:13:40.46 0.411 24.766 23.614 22.904 22.661 -17.862 0.605 0.269 1.317
1577 12:37:04.001 62:21:12.68 0.485 23.441 22.835 22.383 22.365 -19.043 0.341 0.798 4.808
1587 12:37:10.272 62:21:54.84 0.776 23.827 23.330 22.624 22.422 -20.075 0.435 0.657 4.850
1608 12:36:19.803 62:16:01.33 1.357 23.823 23.558 23.041 22.508 -21.888 0.537 0.553 4.671
1638 12:36:07.637 62:14:41.45 1.478 23.876 23.657 23.328 22.989 -21.667 0.452 0.469 4.051
1658 12:37:13.539 62:22:15.98 0.975 23.478 22.932 21.964 21.497 -21.585 0.537 0.793 6.247
1666 12:37:00.446 62:20:40.00 0.801 26.413 23.968 22.325 21.645 -20.591 0.885 0.321 2.355
1676 12:36:59.717 62:20:37.30 0.456 23.764 23.003 22.574 22.283 -18.698 0.383 0.915 5.715
1711 12:36:45.397 62:19:00.85 0.455 22.406 21.291 20.590 20.298 -20.495 0.560 0.400 2.306
1729 12:36:28.891 62:16:58.27 0.849 24.065 23.670 22.741 22.498 -20.229 0.431 0.682 5.162
1732 12:36:43.377 62:18:36.66 0.556 25.374 24.538 23.756 23.442 -17.884 0.550 0.270 1.549
1738 12:36:48.985 62:19:17.39 0.474 23.813 22.912 22.304 22.129 -18.963 0.467 0.554 3.403
1759 12:36:41.267 62:18:28.46 0.847 23.215 22.633 21.601 21.433 -21.335 0.441 1.683 12.764
1760 12:35:57.978 62:13:20.79 0.395 23.972 23.318 23.030 22.791 -17.923 0.346 0.324 1.721
1769 12:35:48.909 62:11:45.12 0.119 21.432 20.830 20.472 20.390 -17.390 0.427 1.950 4.282
1781 12:37:06.787 62:21:17.09 0.406 23.738 23.335 22.804 22.786 -18.057 0.452 0.458 1.957
1785 12:36:38.108 62:17:47.50 0.455 22.219 20.826 19.970 19.599 -21.014 0.677 1.454 9.887
1812 12:35:48.068 62:12:12.75 0.508 22.828 22.076 21.616 21.518 -19.929 0.364 1.085 5.495
1833 12:36:06.038 62:14:08.74 0.556 24.705 23.929 23.176 23.046 -18.549 0.485 0.484 2.920
1861 12:37:06.233 62:21:11.04 1.363 23.496 23.279 22.919 22.401 -22.008 0.484 1.185 10.298
1865 12:36:25.267 62:16:21.60 0.640 23.962 23.557 23.044 22.982 -19.063 0.330 0.235 1.500
1868 12:35:43.249 62:11:32.45 0.558 24.016 23.240 22.751 22.521 -18.947 0.402 0.938 6.541
1871 12:36:43.969 62:18:33.02 0.841 24.308 23.986 23.233 23.039 -19.693 0.376 0.385 2.859
1873 12:36:04.951 62:14:04.74 0.436 24.380 23.741 23.471 23.434 -17.795 0.254 0.103 0.289
1890 12:36:17.322 62:15:29.58 0.850 23.382 22.508 21.404 21.028 -21.623 0.579 0.671 5.083
1895 12:37:14.109 62:21:59.77 0.595 24.851 24.190 23.571 23.481 -18.348 0.406 0.304 1.912
1913 12:37:07.573 62:21:11.67 0.595 25.188 23.937 22.884 22.522 -18.937 0.683 0.508 3.323
1923 12:36:49.627 62:19:16.14 0.276 22.440 21.548 21.201 21.032 -18.754 0.419 1.142 5.091
1927 12:36:41.373 62:18:08.53 0.529 24.951 24.097 23.539 23.257 -18.067 0.453 0.141 0.619
1938 12:36:26.308 62:16:24.28 0.640 23.706 23.126 22.391 22.312 -19.717 0.404 0.457 3.047
1941 12:37:13.608 62:21:54.78 0.595 23.527 22.650 21.869 21.642 -20.016 0.519 0.963 6.605
1946 12:35:57.179 62:12:57.06 0.712 24.670 24.104 23.406 23.074 -19.029 0.463 0.180 1.132
1950 12:37:06.643 62:21:07.60 1.364 23.353 22.982 22.673 22.201 -22.164 0.466 0.831 6.926
1953 12:36:13.704 62:14:52.99 0.685 24.062 23.903 23.413 23.295 -18.930 0.263 0.443 3.050
1981 12:35:56.271 62:12:52.05 0.712 23.883 23.340 22.551 22.367 -19.899 0.461 0.647 4.714
1984 12:36:37.669 62:17:46.28 0.556 22.856 21.827 21.072 20.729 -20.548 0.565 0.798 5.407
1987 12:37:16.202 62:22:13.87 0.504 23.087 22.085 21.368 21.070 -20.018 0.542 0.446 2.671
1995 12:37:15.477 62:22:02.66 1.363 23.922 23.943 23.629 23.107 -21.306 0.449 0.142 1.330
1997 12:36:45.670 62:18:35.08 0.587 24.210 23.425 22.736 22.495 -19.104 0.485 0.351 2.179
2001 12:36:21.339 62:15:46.02 1.241 24.088 23.661 22.902 22.085 -22.029 0.657 0.790 6.058
2011 12:35:45.663 62:11:39.77 0.473 22.286 21.592 21.158 20.980 -20.212 0.364 0.406 2.316
2012 12:35:48.650 62:11:53.77 1.001 23.617 23.428 22.761 22.445 -20.751 0.375 0.683 5.527
2013 12:37:07.248 62:21:03.86 0.594 23.953 23.515 23.031 22.970 -18.887 0.330 0.351 2.252
2021 12:35:51.916 62:12:17.15 1.001 23.662 23.374 22.731 22.374 -20.815 0.407 0.630 5.187
2031 12:35:43.336 62:11:18.29 0.231 23.767 23.099 22.801 22.683 -16.772 0.375 1.082 4.013
2033 12:36:32.530 62:16:59.34 0.437 20.849 19.699 18.823 18.714 -22.018 0.659 2.077 11.432
2051 12:35:58.144 62:12:56.60 0.514 24.376 23.861 23.242 23.348 -18.253 0.389 0.319 1.741
2052 12:35:53.532 62:12:32.36 0.842 23.288 22.580 21.638 21.299 -21.345 0.524 0.926 7.051
2055 12:36:38.299 62:17:40.41 0.604 24.599 23.967 23.390 23.196 -18.549 0.417 0.236 1.454
2061 12:36:09.734 62:14:22.65 0.780 23.359 22.304 21.154 20.776 -21.590 0.654 0.488 3.588
2087 12:36:14.706 62:14:54.19 1.023 24.221 23.517 22.724 22.200 -21.037 0.558 0.450 3.645
2090 12:35:43.354 62:11:00.77 0.559 - 22.380 21.201 20.855 -20.434 0.744 0.402 2.633
2096 12:37:11.170 62:21:25.82 1.303 24.009 23.782 23.473 22.904 -21.281 0.461 0.567 4.798
2101 12:36:20.398 62:15:30.21 0.747 24.436 23.984 23.209 23.052 -19.380 0.439 0.573 4.085
2135 12:36:05.704 62:13:45.58 0.318 25.046 24.306 24.072 23.892 -16.363 0.365 0.525 2.571
2146 12:37:09.398 62:21:10.05 0.944 26.189 23.672 22.229 21.472 -21.426 0.802 0.387 2.925
2154 12:36:49.434 62:18:55.41 0.513 23.535 22.832 22.328 22.199 -19.220 0.383 0.664 4.686
2158 12:36:12.425 62:14:38.42 1.433 21.930 21.766 21.517 21.163 -23.355 0.414 0.499 4.800
2177 12:37:11.754 62:21:23.81 1.307 24.129 23.888 23.561 22.926 -21.334 0.490 0.338 3.025
2202 12:36:33.478 62:17:03.11 0.454 24.817 22.875 21.795 21.406 -19.040 0.835 0.231 1.291
2227 12:36:22.499 62:15:44.45 0.639 22.045 21.157 20.380 20.143 -21.713 0.508 0.763 5.215
2230 12:37:13.470 62:21:36.94 0.275 22.745 22.008 21.748 21.639 -18.288 0.347 1.359 5.468
2235 12:36:55.425 62:19:28.49 0.516 24.243 22.884 22.038 21.715 -19.358 0.630 0.299 2.012
2237 12:37:09.162 62:21:11.42 0.476 24.316 22.865 21.926 21.449 -19.158 0.735 1.177 6.444
2246 12:36:52.346 62:19:09.80 0.387 24.181 23.568 23.443 23.297 -17.573 0.287 0.498 2.722
2247 12:36:19.217 62:15:12.79 0.783 23.666 23.114 22.212 21.897 -20.534 0.511 0.332 2.327
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2250 12:35:57.974 62:12:43.12 0.712 24.069 23.538 22.922 22.662 -19.521 0.418 0.440 3.105
2252 12:36:50.153 62:18:49.30 0.387 23.998 23.425 23.188 22.960 -17.752 0.330 0.647 3.632
2254 12:36:38.027 62:17:28.99 0.555 24.055 22.082 20.850 20.418 -20.694 0.824 0.453 2.993
2255 12:36:49.259 62:18:48.29 0.595 22.657 21.803 21.059 20.808 -20.817 0.513 0.687 5.151
2258 12:35:54.155 62:12:17.16 0.638 24.140 23.758 23.120 23.037 -18.981 0.369 0.901 6.086
2261 12:37:04.607 62:20:27.41 0.799 25.382 24.119 22.899 22.561 -19.917 0.669 0.562 4.149
2262 12:36:55.872 62:19:31.64 0.529 22.909 22.065 21.452 21.236 -20.128 0.459 0.404 2.384
2268 12:37:03.597 62:20:22.04 0.298 24.170 23.385 23.105 23.121 -17.117 0.352 0.987 4.335
2279 12:36:09.870 62:14:05.87 0.473 23.916 23.057 22.553 22.371 -18.772 0.415 0.293 1.734
2284 12:35:58.973 62:12:47.31 1.001 23.153 22.907 22.214 21.874 -21.318 0.399 0.308 2.427
2296 12:35:52.409 62:12:03.88 0.459 23.292 22.630 22.162 22.057 -19.102 0.369 0.882 5.269
2303 12:36:29.254 62:16:19.15 0.845 26.033 23.836 22.416 21.730 -20.730 0.831 0.301 2.230
2323 12:36:49.850 62:18:39.83 0.230 24.171 23.655 23.330 23.387 -16.199 0.319 0.205 0.544
2326 12:36:00.959 62:13:02.10 1.141 24.523 24.043 23.407 22.737 -20.903 0.561 1.430 12.270
2332 12:36:11.612 62:14:11.53 0.597 24.233 23.969 23.361 23.544 -18.538 0.329 0.305 1.939
2336 12:36:05.494 62:13:30.99 0.390 24.699 24.079 23.914 23.749 -17.091 0.297 0.163 0.670
2351 12:37:21.102 62:22:16.04 1.030 27.002 24.399 22.843 21.976 -21.262 0.801 0.526 4.132
2360 12:37:07.812 62:20:46.62 1.038 23.304 23.156 22.609 22.444 -20.889 0.293 1.144 8.818
2367 12:36:18.684 62:15:03.35 0.851 23.422 23.031 22.231 21.969 -20.753 0.416 0.858 6.510
2375 12:36:19.443 62:15:05.64 0.782 25.879 24.180 22.546 21.966 -20.245 0.848 0.292 2.065
2394 12:37:09.492 62:20:53.87 0.634 23.960 23.609 22.939 22.698 -19.129 0.443 0.206 1.203
2422 12:35:48.592 62:11:31.91 0.843 24.411 22.555 21.069 20.549 -21.991 0.769 0.245 1.757
2426 12:37:19.993 62:22:04.91 1.255 24.666 24.256 23.769 23.111 -20.955 0.548 0.267 2.293
2427 12:36:19.318 62:15:01.50 0.348 25.395 24.395 23.849 23.678 -16.558 0.519 0.101 0.322
2434 12:35:44.916 62:10:59.77 0.841 24.372 23.942 23.223 22.848 -19.770 0.461 0.163 1.035
2437 12:36:25.530 62:15:48.69 0.638 24.945 23.166 22.045 21.643 -19.986 0.729 0.250 1.772
2458 12:37:10.821 62:21:02.09 1.011 24.446 24.084 23.786 23.502 -19.730 0.331 0.495 3.912
2466 12:35:55.276 62:12:12.44 0.338 23.861 23.314 23.028 22.875 -17.526 0.348 0.412 1.629
2470 12:36:27.713 62:16:02.03 0.518 23.786 23.157 22.603 22.488 -18.946 0.395 0.561 3.068
2471 12:37:13.691 62:21:17.92 1.038 24.163 24.168 23.711 23.353 -19.951 0.326 0.701 5.887
2476 12:36:17.954 62:14:57.32 0.337 22.536 21.501 21.080 20.857 -19.348 0.478 1.177 6.302
2479 12:36:51.496 62:18:47.54 0.141 23.711 23.258 23.127 23.035 -15.446 0.315 0.987 2.596
2501 12:36:32.634 62:16:29.24 1.485 24.497 24.214 23.631 23.302 -21.363 0.537 0.313 2.272
2506 12:37:14.405 62:21:23.13 1.029 24.286 23.651 22.558 21.905 -21.340 0.636 1.139 9.270
2510 12:36:22.927 62:15:26.58 2.592 20.410 20.414 20.428 20.160 - - 0.101 0.254
2514 12:36:38.788 62:17:06.35 0.682 23.189 22.388 21.616 21.422 -20.688 0.418 0.683 4.770
2530 12:36:51.679 62:18:41.41 0.789 24.278 23.973 23.369 23.135 -19.384 0.377 0.389 2.864
2542 12:36:48.350 62:18:14.67 0.633 24.118 23.401 22.684 22.419 -19.373 0.497 0.298 1.933
2550 12:37:24.349 62:21:57.58 0.281 21.018 19.403 18.586 18.294 -20.887 0.777 1.105 4.925
2553 12:36:46.429 62:18:03.82 0.673 24.560 23.722 23.081 22.844 -19.161 0.456 0.276 1.789
2568 12:36:36.177 62:16:56.49 0.488 22.396 21.571 21.054 20.836 -20.350 0.421 1.177 7.328
2584 12:37:20.262 62:21:59.87 0.945 - 23.820 22.243 21.416 -21.469 0.830 0.788 6.082
2591 12:36:32.434 62:16:27.71 0.854 24.738 23.293 21.918 21.401 -21.188 0.723 0.944 7.226
2595 12:35:56.567 62:12:13.65 0.504 24.123 23.237 22.660 22.570 -18.800 0.430 0.406 2.378
2599 12:36:19.535 62:14:52.40 0.639 25.055 24.228 23.484 23.245 -18.608 0.497 0.404 2.812
2601 12:36:13.971 62:14:15.40 0.207 21.572 20.552 20.043 19.837 -18.961 0.569 1.259 4.950
2644 12:36:24.309 62:15:25.29 0.682 25.412 23.729 22.594 22.117 -19.634 0.774 0.366 2.503
2648 12:36:16.883 62:14:37.14 0.516 22.754 21.724 20.784 20.340 -20.568 0.679 0.825 6.112
2650 12:35:58.333 62:12:28.08 0.887 23.238 22.531 21.618 21.244 -21.544 0.509 1.098 8.506
2658 12:36:18.698 62:14:46.39 0.781 24.199 23.406 22.296 21.861 -20.463 0.620 0.656 5.202
2671 12:36:07.158 62:13:28.54 0.436 23.416 21.908 21.040 20.593 -19.799 0.715 0.691 4.380
2679 12:36:07.868 62:13:30.86 0.437 25.599 23.911 23.226 22.922 -17.749 0.597 0.432 2.346
2681 12:36:12.277 62:13:55.17 0.782 24.664 24.346 23.473 23.181 -19.264 0.457 0.187 1.164
2685 12:35:48.307 62:11:12.76 0.507 23.287 22.723 22.220 22.129 -19.297 0.363 0.717 4.445
2698 12:36:41.714 62:17:29.17 0.486 23.761 22.779 22.164 21.889 -19.171 0.493 0.560 3.277
2711 12:35:46.125 62:10:54.68 0.454 24.188 23.399 23.011 23.020 -18.277 0.334 0.561 3.280
2722 12:37:14.437 62:21:11.91 0.937 23.806 23.223 22.304 21.811 -21.126 0.563 0.374 3.013
2746 12:36:44.782 62:17:38.21 0.455 24.465 23.863 23.323 23.318 -17.869 0.394 0.257 1.080
2768 12:36:17.090 62:14:28.73 0.376 24.018 23.091 22.729 22.459 -18.050 0.429 0.957 5.102
2770 12:36:27.526 62:15:41.05 0.487 23.618 22.657 22.062 21.841 -19.291 0.471 0.600 3.897
2772 12:36:37.382 62:16:47.60 0.943 24.946 23.248 21.799 21.103 -21.806 0.775 0.413 3.153
2773 12:37:04.285 62:19:31.07 1.052 23.152 22.812 22.129 21.659 -21.677 0.469 1.047 8.331
2775 12:36:34.560 62:16:26.62 0.851 25.695 24.711 23.525 23.376 -19.415 0.490 0.331 2.381
2776 12:36:12.715 62:13:56.50 0.286 23.987 22.925 22.390 22.182 -17.462 0.535 0.338 1.248
2784 12:37:12.209 62:20:50.03 1.008 24.017 23.651 22.851 22.409 -20.789 0.479 0.832 6.794
2785 12:36:22.058 62:14:59.74 0.849 23.858 23.906 23.017 22.733 -19.969 0.373 0.723 5.486
2786 12:36:30.378 62:15:58.54 0.232 23.784 22.949 22.588 22.448 -16.916 0.444 0.412 1.424
2789 12:36:24.196 62:15:14.54 0.221 23.929 23.267 22.952 22.855 -16.492 0.381 0.260 0.925
2791 12:36:37.251 62:16:45.79 0.852 25.298 23.125 21.541 20.830 -21.651 0.856 0.331 2.441
2813 12:35:54.115 62:11:42.16 0.507 24.661 23.927 23.319 23.221 -18.142 0.429 0.456 2.727
2823 12:36:28.313 62:15:39.52 0.793 24.720 24.011 23.106 22.923 -19.652 0.505 0.281 1.968
2825 12:37:16.115 62:21:14.61 1.144 24.084 23.146 22.215 21.349 -22.349 0.723 0.649 5.497
2832 12:36:33.012 62:16:16.28 0.853 24.210 23.211 22.200 21.813 -20.843 0.580 0.638 4.841
2837 12:36:44.340 62:17:36.68 0.455 22.781 22.230 21.891 21.860 -19.437 0.285 1.503 8.554
2841 12:36:25.445 62:15:19.57 0.642 22.915 22.471 21.905 21.833 -20.211 0.348 0.696 4.931
2874 12:36:02.203 62:12:38.23 0.639 23.797 22.478 21.479 21.084 -20.560 0.680 0.316 1.985
2882 12:36:58.951 62:19:16.03 0.875 23.645 23.477 23.015 22.867 -19.991 0.243 0.386 2.899
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2884 12:36:31.643 62:16:04.01 0.784 23.219 22.347 21.370 21.063 -21.378 0.576 0.477 3.492
2894 12:35:51.590 62:11:18.79 0.509 24.173 23.364 22.833 22.678 -18.679 0.411 0.855 5.242
2911 12:36:50.627 62:18:13.04 0.634 23.527 22.626 21.882 21.654 -20.189 0.498 0.777 5.333
2917 12:35:52.703 62:11:23.93 0.797 24.404 24.103 23.384 23.301 -19.366 0.369 0.982 7.429
2922 12:36:10.563 62:13:34.33 0.688 23.072 22.356 21.605 21.386 -20.726 0.443 0.704 4.974
2929 12:36:24.721 62:15:10.53 0.642 23.157 21.582 20.402 19.994 -21.647 0.735 0.697 5.210
2934 12:36:56.277 62:18:53.11 0.254 23.492 22.478 21.959 21.794 -17.582 0.524 0.624 2.298
2936 12:35:58.172 62:12:02.36 0.567 24.597 23.439 22.668 22.404 -19.059 0.554 0.528 3.254
2946 12:36:26.230 62:15:20.62 0.850 23.913 23.737 23.003 22.777 -19.963 0.356 0.479 3.634
2952 12:36:17.410 62:14:16.47 0.157 21.292 20.650 20.319 20.256 -18.239 0.412 0.565 1.666
2964 12:36:04.265 62:12:43.71 0.458 24.780 23.820 23.222 23.172 -17.950 0.462 0.512 2.692
2968 12:36:19.397 62:14:28.75 0.797 23.904 23.287 22.461 22.150 -20.340 0.499 0.416 3.026
2974 12:36:52.845 62:18:07.64 0.253 21.728 20.158 19.421 19.096 -19.834 0.762 1.543 6.624
2983 12:35:49.116 62:10:54.50 0.508 24.848 23.932 23.430 23.148 -18.092 0.434 0.403 2.549
2984 12:36:40.184 62:16:55.61 0.943 24.974 23.602 22.167 21.435 -21.465 0.782 0.186 1.377
3018 12:36:17.296 62:14:11.50 0.846 24.105 23.556 22.606 22.272 -20.389 0.500 0.198 1.346
3021 12:37:05.541 62:19:50.68 0.836 23.524 22.977 22.237 21.935 -20.710 0.454 0.522 3.910
3035 12:36:27.602 62:15:24.00 0.207 24.120 23.424 23.156 22.949 -16.192 0.410 0.470 1.687
3039 12:36:22.958 62:14:31.12 0.191 22.855 21.849 21.412 21.245 -17.428 0.554 1.427 4.765
3047 12:37:11.215 62:20:24.66 0.634 23.900 21.653 20.364 19.959 -21.644 0.780 0.453 3.098
3051 12:36:06.391 62:12:53.01 0.136 22.901 21.869 21.321 21.145 -16.495 0.639 0.447 1.020
3058 12:36:24.351 62:15:00.05 0.913 24.614 23.697 23.295 23.191 -19.786 0.247 1.294 10.069
3066 12:36:24.400 62:14:54.18 0.639 24.286 21.645 20.232 19.767 -21.770 0.845 0.594 4.119
3080 12:37:11.493 62:20:26.15 0.634 24.668 23.333 22.352 21.971 -19.667 0.668 0.873 6.104
3083 12:36:05.457 62:12:45.02 0.679 25.204 24.557 23.824 23.638 -18.464 0.391 0.421 2.827
3092 12:35:57.385 62:11:48.28 0.563 23.457 22.906 22.349 22.281 -19.423 0.372 0.692 4.023
3094 12:36:18.751 62:14:14.35 0.748 24.299 23.938 23.245 23.091 -19.348 0.399 0.444 3.149
3116 12:37:09.937 62:20:10.71 1.011 24.058 23.896 23.147 22.752 -20.463 0.419 0.381 3.069
3120 12:36:17.162 62:14:01.42 0.816 25.154 24.062 22.990 22.665 -19.890 0.605 0.318 2.286
3126 12:36:07.508 62:12:56.34 0.976 24.480 23.858 22.945 22.495 -20.594 0.530 0.561 4.396
3128 12:36:01.340 62:12:12.05 0.566 23.026 22.165 21.426 21.165 -20.298 0.518 0.752 5.035
3130 12:36:55.044 62:18:24.51 0.516 23.662 23.111 22.572 22.622 -18.974 0.360 0.263 1.621
3139 12:36:17.619 62:14:08.13 0.846 23.838 23.447 22.612 22.235 -20.400 0.477 0.683 5.182
3141 12:35:48.058 62:10:39.44 0.836 23.859 23.522 23.027 22.795 -19.896 0.346 0.320 2.356
3145 12:35:49.377 62:10:47.71 0.637 24.783 23.896 23.106 22.835 -18.969 0.530 0.401 2.650
3146 12:37:09.307 62:20:06.28 1.011 23.838 23.463 22.868 22.556 -20.672 0.392 0.486 3.775
3160 12:37:16.199 62:20:54.69 0.641 24.428 23.663 22.980 22.730 -19.119 0.484 0.521 3.697
3163 12:37:24.255 62:21:49.91 0.861 23.757 23.078 22.244 22.025 -20.754 0.422 0.335 2.482
3166 12:37:20.103 62:21:19.19 1.060 24.095 23.898 23.295 22.832 -20.529 0.428 0.320 2.588
3168 12:35:52.228 62:10:55.75 1.277 23.616 23.405 22.923 22.326 -21.778 0.509 1.439 11.875
3169 12:35:48.029 62:10:34.83 0.637 - 22.370 21.386 20.913 -20.601 0.736 0.585 4.058
3173 12:37:08.587 62:20:00.44 0.789 23.748 23.325 22.606 22.390 -20.144 0.423 0.348 2.499
3182 12:36:13.387 62:13:35.22 0.835 24.407 24.461 23.754 23.530 -19.163 0.317 0.363 2.678
3186 12:36:17.557 62:14:02.25 0.817 22.659 22.398 21.867 21.677 -20.978 0.334 0.790 5.966
3203 12:36:13.936 62:13:36.60 0.434 24.552 23.669 23.241 23.176 -17.898 0.369 0.363 1.885
3205 12:36:14.457 62:13:18.91 0.455 22.384 21.053 20.221 19.890 -20.779 0.653 0.445 2.601
3206 12:36:00.556 62:11:55.83 0.562 23.146 21.079 19.821 19.479 -21.833 0.796 0.516 3.272
3208 12:36:27.066 62:15:09.44 0.794 25.021 22.734 21.117 20.471 -21.752 0.875 0.535 4.067
3224 12:36:43.937 62:17:05.51 0.502 24.837 23.024 21.994 21.551 -19.223 0.776 0.491 3.201
3227 12:36:11.664 62:13:18.25 1.381 24.580 24.311 24.026 23.420 -21.159 0.495 0.384 3.837
3230 12:37:04.201 62:19:24.48 1.028 23.086 22.692 21.862 21.561 -21.721 0.428 1.006 7.939
3235 12:36:46.525 62:17:19.62 0.455 24.575 23.466 22.999 22.790 -18.242 0.424 0.374 2.258
3249 12:36:16.658 62:13:50.89 0.639 25.431 23.345 22.087 21.681 -19.947 0.766 0.270 2.249
3253 12:35:49.861 62:10:42.91 1.013 23.274 23.017 22.461 22.228 -21.019 0.332 0.418 3.393
3268 12:36:26.821 62:14:59.89 0.794 25.711 24.531 22.977 22.407 -19.873 0.781 0.319 2.275
3272 12:36:05.036 62:12:25.62 0.457 24.591 23.710 23.271 23.139 -18.001 0.380 0.190 0.991
3277 12:37:00.703 62:18:54.18 1.017 24.139 24.204 23.704 23.564 -19.712 0.224 0.403 3.181
3279 12:37:14.106 62:20:29.18 0.533 - 23.810 23.452 23.355 -18.269 0.266 0.541 3.232
3292 12:36:25.255 62:14:50.57 0.835 24.161 23.887 23.089 22.861 -19.829 0.395 0.596 4.515
3302 12:36:21.322 62:14:17.30 0.517 23.310 21.763 20.774 20.365 -20.562 0.726 0.695 4.875
3305 12:35:55.378 62:11:18.74 0.797 23.054 22.764 22.169 21.995 -20.601 0.357 0.424 3.100
3308 12:36:59.095 62:18:41.88 1.011 24.284 24.065 23.340 22.974 -20.245 0.412 0.207 1.546
3323 12:36:42.457 62:16:44.87 0.836 24.510 23.777 22.796 22.417 -20.179 0.553 0.283 2.050
3324 12:37:08.180 62:19:47.69 0.320 23.603 22.323 21.771 21.472 -18.386 0.578 0.932 4.374
3325 12:36:43.364 62:16:52.49 0.944 23.104 23.708 22.752 22.304 -20.671 0.389 1.902 15.074
3326 12:36:47.728 62:17:20.64 0.504 25.438 24.457 23.607 23.327 -17.712 0.594 0.176 0.765
3329 12:36:52.914 62:17:58.75 0.930 23.999 23.156 22.233 21.795 -21.131 0.551 0.727 5.542
3344 12:36:33.021 62:15:37.52 0.682 23.799 23.722 22.995 22.943 -19.350 0.238 0.128 0.626
3353 12:36:39.286 62:16:22.74 0.850 26.506 23.723 22.248 21.593 -20.906 0.812 0.438 3.281
3360 12:37:21.835 62:21:19.58 0.778 25.115 24.388 23.541 23.358 -19.162 0.503 0.513 3.781
3366 12:36:39.218 62:16:24.09 0.849 26.644 23.919 22.332 21.633 -20.839 0.846 0.392 2.908
3370 12:37:18.415 62:20:46.47 0.232 23.022 22.103 21.783 21.631 -17.773 0.460 0.650 2.713
3384 12:36:00.654 62:11:47.51 0.947 25.462 24.115 22.490 21.667 -21.228 0.832 0.374 2.844
3405 12:35:58.125 62:11:31.69 0.748 23.975 23.399 22.734 22.451 -19.858 0.454 0.341 2.502
3408 12:36:40.847 62:16:28.09 0.780 24.654 24.075 23.264 22.952 -19.469 0.495 0.176 1.090
3421 12:36:21.969 62:14:15.42 1.382 23.723 23.388 22.859 22.286 -22.265 0.567 0.363 3.327
3425 12:36:24.904 62:14:38.72 0.640 25.169 22.719 21.313 20.868 -20.706 0.826 0.382 2.564
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3429 12:35:51.295 62:10:40.00 1.012 24.583 24.161 23.311 22.884 -20.329 0.486 0.539 4.488
3434 12:37:23.715 62:21:12.87 3.530 25.198 23.867 23.510 23.478 - - 0.109 0.542
3437 12:36:34.918 62:15:48.67 0.855 24.419 23.342 22.175 21.735 -20.899 0.633 0.895 6.834
3447 12:36:02.899 62:12:01.36 0.835 23.368 22.812 22.005 21.760 -20.919 0.447 0.609 4.597
3463 12:36:35.285 62:15:47.35 0.336 23.852 23.081 22.717 22.599 -17.753 0.406 0.305 1.083
3478 12:37:13.192 62:20:09.96 0.635 24.134 23.010 22.087 21.738 -19.952 0.622 0.215 1.339
3483 12:37:01.628 62:18:49.09 0.231 25.032 25.091 24.083 24.827 -14.508 1.221 1.086 1.571
3493 12:37:03.069 62:18:56.66 0.875 25.360 25.097 24.103 23.636 -19.064 0.537 0.364 2.882
3494 12:36:17.664 62:13:44.34 0.534 24.105 22.038 20.842 20.447 -20.521 0.818 0.310 1.934
3501 12:37:07.536 62:19:18.96 0.944 25.665 24.334 23.165 22.482 -20.434 0.737 0.370 2.928
3504 12:36:06.746 62:12:21.04 0.747 26.073 24.522 23.150 22.638 -19.447 0.788 0.234 1.553
3519 12:37:18.298 62:20:35.49 0.254 21.408 19.849 19.094 18.905 -20.150 0.732 0.557 1.929
3532 12:36:51.472 62:17:32.98 0.212 23.612 23.018 22.642 22.565 -16.615 0.374 0.179 0.464
3542 12:35:58.530 62:11:22.00 0.507 23.441 22.736 22.239 21.998 -19.281 0.402 0.344 2.058
3551 12:36:51.066 62:17:31.44 0.319 23.490 22.519 22.089 21.837 -18.177 0.479 0.426 1.939
3553 12:35:55.369 62:10:51.27 0.409 22.705 20.520 19.440 19.050 -21.021 0.907 0.548 3.361
3566 12:36:27.891 62:14:49.06 0.680 25.004 22.741 21.334 20.788 -20.865 0.891 0.693 5.064
3583 12:36:09.857 62:11:46.18 0.136 20.533 19.103 18.669 18.546 -19.106 0.782 0.918 2.867
3584 12:37:18.055 62:20:31.15 0.584 24.800 24.017 23.414 23.316 -18.453 0.414 0.259 1.554
3596 12:35:50.536 62:10:10.40 0.409 - 22.950 22.580 22.208 -18.419 0.349 0.248 1.250
3597 12:37:13.639 62:20:03.30 0.278 22.474 21.893 21.747 21.672 -18.428 0.271 1.177 5.176
3619 12:37:07.312 62:19:16.98 0.677 24.414 23.784 23.073 22.817 -19.185 0.470 0.688 4.771
3622 12:36:19.849 62:13:47.84 0.534 22.403 21.577 20.971 20.765 -20.639 0.452 0.926 5.917
3623 12:36:53.051 62:17:36.14 1.223 24.180 24.049 23.775 23.219 -20.662 0.417 0.273 1.942
3634 12:36:41.341 62:16:17.94 0.850 26.446 24.583 23.149 22.544 -19.981 0.791 0.160 1.012
3635 12:36:56.453 62:18:04.06 0.497 23.732 21.964 20.845 20.581 -20.294 0.770 0.461 2.663
3636 12:36:42.401 62:16:22.21 0.854 25.182 24.231 23.346 22.992 -19.686 0.539 0.529 4.001
3646 12:36:32.468 62:15:13.21 0.683 24.186 22.924 21.900 21.551 -20.367 0.622 0.725 5.900
3648 12:36:43.350 62:16:26.74 0.851 25.547 23.953 22.306 21.943 -20.719 0.696 0.714 5.227
3652 12:36:38.590 62:15:58.62 0.458 24.519 23.522 23.000 22.923 -18.222 0.429 0.700 4.233
3653 12:36:50.221 62:17:17.91 0.513 23.708 22.926 22.435 22.301 -19.120 0.386 0.265 1.527
3660 12:35:53.108 62:10:37.29 1.371 22.056 21.716 21.431 21.152 -23.022 0.390 0.157 2.063
3665 12:36:54.120 62:17:37.69 0.377 22.023 20.736 20.020 19.682 -20.476 0.638 1.299 6.919
3683 12:37:25.347 62:21:16.34 0.608 24.613 23.962 23.224 23.228 -18.754 0.422 0.550 3.275
3687 12:37:14.272 62:19:58.32 0.888 24.717 23.863 22.538 21.905 -20.781 0.719 0.319 2.374
3697 12:36:43.211 62:16:25.00 0.851 25.557 22.922 21.361 20.694 -21.804 0.831 0.820 6.220
3700 12:35:59.728 62:11:15.68 0.568 25.208 24.289 23.631 23.467 -18.143 0.465 0.173 0.950
3706 12:36:58.919 62:18:09.95 0.943 24.197 23.697 23.111 22.722 -20.264 0.453 0.503 4.119
3709 12:37:13.319 62:19:53.38 0.438 22.094 20.913 20.216 19.869 -20.757 0.577 0.604 3.357
3710 12:36:04.495 62:11:49.32 0.779 23.635 23.366 22.703 22.558 -19.998 0.369 0.510 3.703
3711 12:36:33.140 62:15:13.61 0.520 23.809 22.934 22.314 22.020 -19.213 0.485 0.695 4.505
3718 12:36:30.853 62:14:53.58 0.864 24.062 23.866 23.277 23.042 -19.737 0.332 0.239 1.718
3727 12:37:18.566 62:20:27.40 1.020 23.010 22.862 22.236 21.892 -21.359 0.376 0.666 5.558
3738 12:37:30.252 62:21:29.94 0.708 22.739 22.355 21.763 21.594 -20.673 0.368 1.070 7.840
3741 12:36:16.638 62:13:10.55 0.437 24.454 23.803 23.414 23.455 -17.772 0.321 0.452 2.600
3743 12:36:59.656 62:18:14.63 0.497 24.510 23.292 22.378 22.036 -18.863 0.660 0.262 1.437
3748 12:36:25.169 62:14:10.79 0.318 24.929 23.899 23.407 23.225 -16.791 0.507 0.229 1.039
3752 12:36:43.553 62:16:24.56 1.447 23.263 22.977 22.577 22.136 -22.541 0.505 1.584 13.253
3757 12:36:15.640 62:13:05.17 0.169 24.388 23.879 23.528 23.676 -15.241 0.340 0.277 0.561
3759 12:36:13.025 62:12:45.11 0.411 25.108 23.952 23.451 23.395 -17.469 0.445 0.491 2.652
3764 12:36:09.356 62:12:18.33 0.687 24.986 24.002 22.910 22.541 -19.376 0.635 0.775 5.335
3767 12:37:16.193 62:20:10.56 0.254 23.250 21.874 21.177 20.919 -18.141 0.689 0.403 1.547
3768 12:37:13.175 62:19:49.04 0.697 24.002 23.363 22.695 22.507 -19.691 0.416 0.459 3.583
3774 12:37:02.778 62:18:31.62 0.376 23.955 23.051 22.651 22.475 -18.098 0.434 0.370 1.899
3775 12:36:01.829 62:11:26.59 0.913 26.408 23.397 21.893 21.064 -21.670 0.841 0.366 2.749
3780 12:37:01.225 62:18:23.00 0.942 23.294 22.916 22.269 22.029 -20.993 0.346 0.795 6.203
3781 12:36:58.130 62:17:57.26 0.904 24.171 24.034 23.240 23.087 -19.847 0.266 0.460 3.513
3788 12:36:25.969 62:14:11.53 0.528 24.876 24.192 23.607 23.623 -17.981 0.394 0.207 1.152
3789 12:36:29.905 62:14:40.95 0.761 24.502 23.502 22.501 22.168 -20.152 0.611 0.348 2.473
3792 12:36:56.199 62:17:42.75 0.319 24.746 24.034 23.797 23.477 -16.644 0.374 0.197 0.496
3796 12:35:55.217 62:10:37.42 1.000 23.679 23.196 22.496 22.023 -21.144 0.497 0.292 2.360
3800 12:36:28.217 62:14:32.84 0.243 22.811 21.719 21.215 21.027 -18.226 0.553 0.649 2.483
3802 12:37:05.067 62:18:43.52 0.875 24.759 24.229 23.303 23.019 -19.769 0.441 0.957 7.379
3811 12:37:22.614 62:20:46.48 0.870 24.217 23.824 23.167 22.808 -19.925 0.442 0.425 3.255
3818 12:35:55.661 62:10:42.83 0.847 23.423 22.876 22.015 21.753 -20.956 0.452 0.987 7.520
3826 12:36:36.594 62:15:24.52 0.743 23.851 23.794 23.867 22.816 -18.804 0.224 0.148 0.844
3829 12:35:58.577 62:11:02.85 0.638 22.767 21.605 20.613 20.292 -21.452 0.621 0.765 5.340
3832 12:37:11.058 62:19:28.18 1.145 22.799 22.229 21.554 20.814 -22.856 0.604 1.013 8.311
3843 12:36:58.726 62:17:57.16 0.942 24.317 23.865 22.833 22.435 -20.546 0.500 0.452 3.485
3851 12:36:05.856 62:11:48.28 1.485 24.810 24.103 23.370 22.859 -22.028 0.651 0.158 1.685
3870 12:36:09.112 62:12:06.05 0.846 24.678 24.129 22.715 22.064 -20.419 0.701 1.109 8.446
3876 12:36:20.737 62:13:28.38 0.533 24.635 24.026 23.464 23.513 -18.161 0.372 0.438 2.585
3879 12:35:58.670 62:10:54.60 1.020 24.724 24.470 23.684 23.361 -19.893 0.407 0.500 4.002
3890 12:36:51.590 62:17:02.06 0.955 24.445 24.197 23.374 23.037 -20.004 0.417 0.478 3.994
3893 12:37:26.801 62:21:14.62 0.529 24.101 23.409 22.874 22.797 -18.743 0.385 0.765 4.778
3902 12:36:27.611 62:14:18.58 0.751 24.098 23.442 22.912 22.706 -19.692 0.416 0.739 5.568
3903 12:36:07.853 62:12:00.68 0.504 22.629 21.519 20.834 20.535 -20.569 0.537 1.146 8.403
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3925 12:36:46.359 62:16:29.25 0.503 23.764 21.769 20.658 20.302 -20.527 0.795 0.471 2.984
3937 12:37:02.466 62:18:20.33 0.767 24.614 23.499 22.499 22.164 -20.181 0.624 0.599 4.410
3938 12:37:02.162 62:18:15.90 0.840 26.417 25.023 23.864 23.524 -19.112 0.629 0.267 1.914
3939 12:36:49.245 62:16:45.26 0.143 24.634 23.767 23.503 23.422 -14.796 0.519 0.351 0.783
3942 12:36:07.023 62:11:49.66 0.106 22.395 21.954 21.664 21.575 -16.072 0.346 1.395 2.708
3943 12:36:23.030 62:13:46.38 0.484 22.548 21.511 20.850 20.523 -20.447 0.530 0.518 3.053
3949 12:37:15.558 62:19:48.62 0.158 24.357 23.542 23.307 23.266 -15.298 0.471 0.818 2.021
3961 12:35:53.252 62:10:05.61 1.016 24.042 23.669 23.054 22.895 -20.374 0.325 0.598 4.138
3970 12:37:17.952 62:20:04.12 0.937 24.878 24.229 23.153 22.819 -20.161 0.479 1.022 8.014
3971 12:36:22.010 62:13:32.50 1.608 24.084 23.972 23.875 23.659 -21.178 0.351 0.520 4.325
3974 12:37:01.655 62:18:14.33 0.437 22.988 21.654 20.892 20.559 -20.029 0.625 0.669 3.747
3979 12:37:25.691 62:20:57.02 1.083 23.423 23.055 22.450 22.043 -21.392 0.441 0.315 2.626
3980 12:36:37.788 62:15:22.92 1.221 24.083 23.966 23.761 23.328 -20.478 0.347 0.461 3.492
3984 12:36:44.946 62:16:16.62 0.747 23.293 22.812 22.108 21.880 -20.480 0.438 0.632 4.695
3988 12:36:00.199 62:10:58.42 1.018 23.771 23.625 23.033 22.812 -20.452 0.315 0.790 6.257
4003 12:36:59.542 62:17:58.32 0.905 22.795 22.449 21.681 21.430 -21.470 0.365 0.812 6.318
4004 12:36:27.424 62:14:11.43 0.106 24.347 23.744 23.421 23.298 -14.193 0.439 0.551 1.060
4008 12:35:58.916 62:10:48.25 0.797 23.824 23.426 22.671 22.419 -20.117 0.432 0.761 5.716
4023 12:37:27.226 62:21:07.47 0.280 23.009 21.501 20.684 20.465 -18.778 0.753 1.198 4.862
4029 12:37:04.571 62:18:25.99 1.251 23.492 23.498 23.369 23.048 -20.747 0.261 0.183 1.618
4035 12:36:47.399 62:16:28.06 0.871 24.976 22.944 21.458 20.808 -21.792 0.801 0.351 2.622
4045 12:36:39.705 62:15:26.19 0.377 22.271 21.123 20.523 20.180 -20.071 0.563 1.055 6.031
4051 12:36:46.360 62:16:14.56 0.503 25.830 24.552 23.618 23.151 -17.652 0.707 1.535 8.788
4068 12:36:38.647 62:15:25.96 0.632 24.280 23.847 23.144 22.862 -18.904 0.479 0.356 2.316
4069 12:36:30.851 62:14:33.42 0.438 23.209 22.032 21.377 21.080 -19.626 0.546 0.641 3.477
4087 12:37:21.122 62:20:19.28 0.255 23.564 22.748 22.576 22.429 -17.377 0.364 0.371 1.285
4092 12:36:29.888 62:14:21.52 0.519 25.364 23.694 22.644 22.271 -18.678 0.746 0.423 2.623
4128 12:36:19.936 62:13:07.14 0.472 25.097 24.305 23.948 23.601 -17.465 0.367 0.578 4.165
4132 12:36:19.109 62:13:01.80 1.239 23.905 23.406 22.733 22.112 -21.866 0.579 0.356 3.591
4145 12:36:01.122 62:10:58.50 0.568 24.907 23.097 22.015 21.476 -19.503 0.811 0.823 5.313
4162 12:36:18.069 62:12:57.78 0.473 24.931 24.311 23.729 23.587 -17.548 0.421 0.220 1.144
4169 12:35:57.404 62:10:27.52 0.409 24.877 23.628 23.052 22.815 -17.799 0.510 0.334 2.078
4170 12:36:03.279 62:11:11.08 0.638 22.297 21.146 20.217 19.892 -21.846 0.609 0.201 1.238
4178 12:36:52.911 62:16:55.26 0.761 24.637 24.386 23.747 23.685 -18.886 0.346 0.214 1.415
4180 12:36:00.304 62:10:48.93 0.563 24.071 23.407 22.854 22.749 -18.911 0.388 0.504 3.296
4187 12:36:47.422 62:16:20.17 0.502 23.760 22.592 21.954 21.666 -19.462 0.519 0.957 5.989
4191 12:36:36.289 62:15:00.72 0.560 24.133 23.612 23.137 22.923 -18.578 0.368 0.372 2.491
4192 12:36:34.277 62:14:48.21 0.507 23.935 23.201 22.860 22.755 -18.745 0.309 0.392 2.520
4210 12:36:50.002 62:16:36.96 0.503 23.152 22.140 21.501 21.233 -19.921 0.501 0.829 5.139
4227 12:35:57.613 62:10:24.55 3.075 23.663 22.551 22.431 22.434 - - 0.105 0.581
4231 12:36:35.408 62:14:49.71 0.557 24.649 23.888 23.285 23.281 -18.463 0.402 0.306 1.801
4235 12:36:57.836 62:17:23.06 0.529 24.021 23.015 22.338 22.007 -19.213 0.531 0.749 4.924
4238 12:36:08.179 62:11:40.57 0.888 23.391 22.967 22.305 22.086 -20.774 0.342 1.560 12.033
4253 12:36:38.580 62:15:10.02 0.462 24.667 23.978 23.398 23.169 -17.811 0.443 0.150 0.633
4259 12:36:19.449 62:12:52.63 0.473 22.512 21.058 20.171 19.805 -20.922 0.685 1.069 6.849
4270 12:36:21.692 62:13:13.70 0.267 24.255 23.305 23.015 22.778 -16.918 0.431 0.739 3.365
4273 12:37:21.716 62:20:04.98 0.211 22.672 21.886 21.539 21.463 -17.746 0.433 0.791 3.288
4277 12:37:26.462 62:20:43.28 0.485 22.996 21.972 21.288 20.983 -20.002 0.535 0.592 3.968
4281 12:37:05.779 62:18:17.27 0.855 23.977 24.033 23.577 23.294 -19.429 0.297 0.656 5.116
4290 12:36:49.087 62:16:20.50 0.501 24.656 23.130 22.071 21.641 -19.125 0.768 0.390 2.318
4306 12:37:03.340 62:17:58.24 1.017 23.585 23.346 22.673 22.287 -20.948 0.417 0.521 4.106
4312 12:37:06.503 62:18:18.40 0.856 25.683 24.307 22.833 22.077 -20.403 0.833 0.361 2.705
4313 12:36:21.161 62:13:06.55 0.473 24.148 22.776 22.058 21.798 -19.136 0.576 0.445 2.495
4316 12:36:54.293 62:16:55.02 0.942 25.945 23.943 22.360 21.425 -21.420 0.894 0.354 2.732
4326 12:36:33.763 62:14:30.89 0.520 23.969 22.227 21.153 20.697 -20.165 0.786 0.719 4.584
4332 12:36:50.674 62:16:28.74 0.836 24.197 24.117 23.463 23.128 -19.496 0.374 0.515 3.775
4346 12:36:04.737 62:11:06.37 0.503 24.038 23.284 22.771 22.607 -18.719 0.400 0.464 2.951
4356 12:37:01.513 62:17:46.71 0.475 24.571 23.929 23.598 23.591 -17.848 0.290 0.821 5.384
4359 12:37:00.319 62:17:30.72 0.744 24.901 24.162 23.260 22.960 -19.314 0.547 0.522 3.738
4363 12:37:02.480 62:17:49.40 1.018 23.088 23.086 22.497 22.192 -21.058 0.327 0.461 3.737
4369 12:36:29.974 62:14:03.14 0.794 23.471 22.697 21.682 21.309 -21.122 0.580 0.697 5.198
4372 12:36:57.490 62:17:15.34 0.513 23.739 22.933 22.410 22.301 -19.128 0.399 0.768 4.763
4375 12:37:00.508 62:17:33.40 0.660 23.279 22.873 22.371 22.361 -19.817 0.238 0.531 3.746
4383 12:36:34.509 62:14:29.62 0.519 24.567 23.590 22.880 22.743 -18.598 0.499 0.407 2.449
4387 12:36:54.991 62:16:58.30 0.503 22.825 21.585 20.772 20.450 -20.559 0.610 0.921 5.883
4389 12:36:19.813 62:12:51.79 0.694 21.643 21.157 20.601 20.493 -21.789 0.329 0.948 6.146
4394 12:36:29.057 62:13:52.14 0.457 24.382 23.714 23.258 23.050 -18.002 0.376 0.473 2.492
4397 12:37:11.326 62:18:49.94 0.473 23.296 22.514 22.028 21.834 -19.309 0.400 0.306 1.716
4400 12:36:34.258 62:14:32.99 0.518 23.934 21.788 20.633 20.225 -20.637 0.822 0.475 3.068
4415 12:36:52.447 62:16:37.62 0.514 24.317 23.492 22.937 22.873 -18.590 0.408 0.987 6.044
4424 12:37:20.932 62:19:55.78 0.778 23.586 22.969 22.193 21.915 -20.526 0.486 0.792 5.983
4427 12:36:21.545 62:13:00.43 0.688 22.934 22.039 21.123 20.879 -21.202 0.510 0.992 7.288
4440 12:37:08.803 62:18:18.11 0.232 23.035 22.088 21.656 21.493 -17.756 0.500 0.907 3.293
4467 12:36:59.956 62:17:15.60 0.355 21.710 20.425 19.688 19.368 -20.604 0.660 0.984 5.104
4474 12:36:00.843 62:10:30.57 0.696 24.409 23.308 22.330 21.914 -20.000 0.638 0.680 5.240
4487 12:36:50.275 62:16:16.18 0.503 25.089 23.603 22.547 22.237 -18.664 0.731 0.305 1.763
4496 12:37:27.871 62:20:34.66 1.148 26.367 24.326 22.998 21.899 -21.897 0.872 0.281 2.460
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4498 12:37:31.768 62:20:59.60 0.741 23.997 23.584 23.025 22.780 -19.538 0.389 1.092 8.099
4499 12:36:09.838 62:11:29.57 0.773 24.598 23.971 23.427 23.095 -19.279 0.440 0.230 1.545
4504 12:36:35.063 62:14:29.53 0.296 24.284 23.451 23.175 23.119 -17.033 0.371 0.723 3.205
4512 12:36:08.637 62:11:24.43 0.840 23.591 23.390 22.695 22.546 -20.213 0.327 0.492 3.671
4529 12:36:33.262 62:14:11.14 1.345 23.843 23.808 23.721 23.127 -21.273 0.393 0.263 2.249
4530 12:36:04.294 62:10:50.09 0.851 25.191 23.156 21.716 21.134 -21.408 0.785 0.250 1.803
4542 12:37:01.013 62:17:29.57 0.711 25.461 22.998 21.500 21.029 -20.910 0.853 0.337 2.416
4554 12:36:22.779 62:12:59.83 0.473 23.269 21.397 20.514 20.179 -20.581 0.702 0.273 1.622
4559 12:36:12.266 62:11:45.03 0.275 23.492 22.774 22.343 22.256 -17.513 0.402 0.676 2.638
4560 12:36:42.551 62:15:18.38 0.533 23.343 22.524 21.947 21.746 -19.671 0.438 0.767 5.025
4564 12:36:12.048 62:11:38.78 0.275 21.141 19.802 19.119 18.820 -20.450 0.667 0.868 2.921
4565 12:36:12.528 62:11:40.62 0.276 21.172 19.949 19.216 19.042 -20.304 0.654 1.437 5.832
4570 12:37:33.312 62:21:09.03 0.254 23.986 22.534 21.931 21.675 -17.506 0.668 0.238 0.840
4577 12:37:25.131 62:20:08.19 0.785 24.295 23.962 23.360 23.101 -19.383 0.388 0.449 3.342
4609 12:36:22.292 62:12:41.55 0.458 22.869 21.665 20.923 20.623 -20.156 0.588 1.521 9.220
4611 12:35:58.957 62:10:05.37 0.569 25.915 24.802 23.957 23.583 -17.713 0.616 1.455 10.142
4614 12:36:14.147 62:11:47.00 0.286 21.811 20.808 20.391 20.210 -19.586 0.469 1.169 5.281
4628 12:37:05.260 62:17:46.33 0.789 24.108 23.733 23.143 22.926 -19.607 0.384 0.206 1.384
4634 12:37:16.121 62:19:00.55 1.027 24.491 24.025 23.408 23.109 -20.170 0.408 0.490 3.898
4636 12:36:48.637 62:15:52.55 0.852 25.165 23.119 21.581 20.992 -21.551 0.799 0.397 2.969
4645 12:36:17.340 62:12:12.60 1.015 24.736 23.806 22.467 21.598 -21.581 0.778 1.031 7.807
4646 12:35:57.778 62:09:54.02 0.320 23.513 22.773 22.616 22.393 -17.902 0.348 0.447 2.043
4648 12:36:19.843 62:12:29.31 0.397 23.808 23.116 22.910 22.773 -18.109 0.297 0.309 1.571
4655 12:36:46.883 62:15:40.55 0.917 23.978 23.156 22.171 21.723 -21.151 0.565 0.742 5.824
4662 12:36:04.787 62:10:43.33 0.948 23.481 22.951 22.222 21.894 -21.125 0.431 0.508 3.950
4672 12:37:25.053 62:20:04.69 0.277 22.866 21.835 21.383 21.165 -18.470 0.495 0.332 1.282
4681 12:35:58.515 62:09:59.00 0.535 23.093 22.290 21.596 21.378 -19.980 0.489 0.809 4.813
4688 12:36:04.429 62:10:37.77 0.948 24.351 23.933 22.977 22.824 -20.239 0.320 0.275 1.990
4690 12:37:20.483 62:19:30.92 0.836 23.592 23.180 22.465 22.282 -20.441 0.383 0.723 5.487
4712 12:36:42.747 62:15:02.78 0.697 24.824 24.114 23.442 23.232 -18.940 0.432 1.312 9.588
4715 12:37:10.297 62:18:12.46 0.697 23.535 23.439 23.020 22.804 -19.360 0.273 0.132 0.676
4725 12:36:46.405 62:15:28.89 0.850 26.423 23.872 22.356 21.828 -20.738 0.771 0.345 2.572
4732 12:35:58.921 62:09:55.20 0.456 21.562 20.524 19.892 19.573 -21.245 0.520 1.316 8.060
4741 12:36:41.974 62:14:56.47 0.849 25.591 24.276 22.923 22.378 -20.175 0.728 0.658 5.003
4744 12:36:25.044 62:13:00.68 0.518 23.721 21.852 20.688 20.299 -20.578 0.808 0.583 3.728
4758 12:36:47.083 62:15:29.92 0.570 24.331 23.701 23.112 22.976 -18.680 0.406 0.779 5.425
4770 12:36:43.559 62:15:05.46 0.848 24.267 23.687 22.933 22.640 -20.053 0.451 0.633 4.799
4777 12:36:48.503 62:15:40.51 0.505 23.709 22.980 22.387 22.246 -19.070 0.429 0.685 3.902
4780 12:36:46.221 62:15:27.30 0.851 26.610 25.576 24.237 23.810 -18.816 0.649 1.327 10.003
4783 12:37:30.215 62:20:32.33 0.634 22.523 21.747 21.030 20.807 -21.042 0.480 1.316 9.213
4787 12:36:22.168 62:12:37.23 0.632 23.994 22.855 21.947 21.591 -20.073 0.624 1.288 9.342
4794 12:36:29.661 62:13:24.95 0.761 24.133 23.817 23.280 23.078 -19.362 0.357 0.397 2.846
4797 12:36:24.909 62:12:52.25 0.632 24.965 23.734 22.746 22.491 -19.309 0.593 0.584 3.801
4798 12:36:29.744 62:13:29.92 0.747 23.730 23.433 22.842 22.603 -19.746 0.374 0.687 5.014
4800 12:37:21.577 62:19:27.14 0.211 22.017 20.575 19.773 19.491 -18.846 0.778 1.237 4.641
4810 12:36:58.826 62:16:37.68 0.299 21.635 20.363 19.756 19.480 -20.147 0.610 1.198 5.273
4821 12:37:06.459 62:17:29.03 0.299 21.282 20.034 19.478 19.208 -20.479 0.581 1.636 8.489
4822 12:36:21.530 62:12:26.82 0.398 22.080 20.872 20.241 19.956 -20.489 0.567 0.421 2.421
4823 12:37:25.538 62:19:41.09 0.277 19.675 18.753 18.348 18.137 -21.555 0.454 1.638 7.135
4825 12:36:10.682 62:11:13.30 0.850 23.647 23.019 22.224 21.925 -20.771 0.466 0.655 4.974
4831 12:37:14.189 62:18:32.64 0.458 24.775 24.138 23.671 23.581 -17.588 0.365 0.356 1.891
4838 12:37:32.679 62:20:44.17 0.319 23.917 22.905 22.459 22.222 -17.792 0.490 0.749 3.374
4846 12:36:55.830 62:16:29.05 0.502 24.341 23.603 23.172 23.065 -18.358 0.352 0.551 3.811
4853 12:37:22.850 62:19:36.28 0.839 23.339 23.176 22.577 22.361 -20.350 0.330 0.419 3.138
4857 12:35:58.576 62:09:45.49 1.088 23.671 23.171 22.505 22.033 -21.415 0.495 1.689 13.481
4874 12:37:24.106 62:19:38.83 0.804 23.752 23.389 22.673 22.456 -20.132 0.406 0.198 1.259
4888 12:36:53.937 62:16:06.89 0.850 23.615 23.310 22.598 22.432 -20.346 0.343 0.416 3.089
4893 12:36:49.900 62:15:41.77 0.941 24.808 23.880 22.776 22.259 -20.687 0.619 0.485 3.752
4901 12:36:08.073 62:10:44.80 1.348 24.093 23.977 23.944 23.377 -21.011 0.374 0.170 1.841
4903 12:37:17.913 62:18:55.41 2.237 22.798 22.667 22.436 22.135 - - 0.134 0.835
4908 12:36:05.400 62:10:31.73 0.634 23.132 22.154 21.380 21.128 -20.686 0.523 0.722 4.918
4910 12:36:58.105 62:16:38.92 1.017 25.757 24.117 22.599 21.652 -21.531 0.861 0.309 2.405
4911 12:36:12.102 62:11:13.78 0.136 23.820 23.160 22.706 22.655 -15.363 0.448 0.188 0.345
4922 12:36:00.439 62:09:49.52 0.512 24.563 24.021 23.676 23.562 -17.952 0.292 0.178 0.948
4927 12:37:06.672 62:17:37.88 1.144 23.369 23.154 22.683 22.160 -21.467 0.442 0.692 6.070
4935 12:36:15.353 62:11:34.62 1.016 24.777 23.753 22.600 21.832 -21.358 0.731 0.435 3.440
4950 12:37:33.671 62:20:40.26 0.841 25.583 24.284 22.858 22.251 -20.232 0.766 0.394 2.956
4959 12:37:00.437 62:16:48.02 0.376 24.370 23.803 23.540 23.089 -17.315 0.363 0.630 3.364
4963 12:36:48.193 62:15:24.98 0.533 24.178 23.469 23.052 22.994 -18.641 0.331 0.322 1.946
4970 12:36:07.988 62:10:38.46 0.677 24.873 24.219 23.125 23.012 -19.171 0.332 0.538 3.547
4977 12:37:00.707 62:16:49.21 0.513 24.286 23.889 23.408 23.234 -18.152 0.348 0.651 4.271
4990 12:37:21.266 62:19:15.25 0.231 22.328 21.748 21.502 21.434 -18.137 0.328 0.481 2.023
4993 12:36:06.698 62:10:34.56 0.641 22.991 22.148 21.371 21.146 -20.733 0.497 0.795 5.458
4997 12:36:07.579 62:10:34.94 0.679 25.355 23.228 21.852 21.389 -20.362 0.797 0.242 1.644
5005 12:36:16.827 62:11:40.62 1.016 23.808 23.310 22.454 21.954 -21.263 0.530 0.446 3.796
5010 12:36:13.529 62:11:18.58 1.139 25.055 23.459 21.993 20.956 -22.771 0.869 0.505 4.272
5014 12:36:16.142 62:11:31.67 1.015 24.047 23.865 23.297 22.981 -20.258 0.361 0.579 4.772
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5015 12:36:27.303 62:12:57.81 1.223 23.707 23.273 22.656 22.117 -21.754 0.523 0.220 1.839
5025 12:37:29.003 62:20:03.61 0.277 23.081 22.383 22.159 22.029 -17.931 0.330 0.547 2.298
5027 12:37:26.412 62:19:44.53 1.010 25.695 24.106 22.545 21.574 -21.578 0.873 0.407 3.239
5032 12:35:57.554 62:09:26.17 1.028 - 23.669 22.822 22.432 -20.837 0.467 1.547 12.257
5038 12:36:26.598 62:12:52.13 0.557 22.443 21.495 20.803 20.576 -20.891 0.499 1.145 7.544
5044 12:36:13.674 62:11:13.32 0.529 24.193 23.303 22.708 22.484 -18.880 0.458 0.258 1.495
5046 12:37:06.157 62:17:12.34 0.254 20.271 19.079 18.492 18.278 -20.965 0.599 1.767 7.297
5052 12:37:20.160 62:18:56.00 0.456 24.709 24.229 23.800 23.806 -17.472 0.321 0.592 3.143
5056 12:36:21.042 62:12:03.61 0.457 22.603 21.474 20.808 20.518 -20.313 0.541 1.384 8.470
5072 12:36:18.725 62:11:54.12 0.766 23.968 23.161 22.192 21.862 -20.483 0.575 1.196 8.933
5073 12:37:02.793 62:16:55.60 1.019 24.337 23.905 23.126 22.643 -20.586 0.503 0.512 4.115
5090 12:36:08.153 62:10:36.06 0.679 23.651 22.103 20.867 20.465 -21.363 0.708 0.309 2.190
5101 12:36:47.796 62:15:12.81 0.534 23.104 22.238 21.608 21.408 -19.991 0.464 1.108 7.217
5135 12:36:12.326 62:10:57.69 0.529 23.778 22.947 22.351 22.161 -19.237 0.445 0.549 3.338
5139 12:36:06.471 62:10:15.76 0.471 24.057 23.609 23.186 23.112 -18.179 0.317 0.562 3.208
5152 12:37:25.326 62:19:24.99 0.335 24.969 23.974 23.631 23.364 -16.849 0.447 0.260 1.071
5161 12:37:06.914 62:17:19.10 0.590 23.962 23.550 22.993 23.085 -18.899 0.332 0.244 1.487
5167 12:37:02.479 62:16:45.02 0.744 23.968 23.876 23.421 23.197 -19.155 0.291 0.607 4.425
5175 12:36:52.334 62:15:37.07 0.939 25.919 23.796 22.141 21.243 -21.597 0.885 0.413 3.165
5183 12:36:46.153 62:14:51.72 0.679 24.576 24.100 23.374 23.335 -18.955 0.223 0.481 3.329
5194 12:36:41.175 62:14:21.04 0.518 23.311 22.275 21.534 21.201 -19.924 0.562 0.607 3.767
5199 12:36:03.618 62:09:51.76 0.638 25.699 23.385 22.085 21.633 -19.919 0.813 0.510 3.479
5206 12:36:07.413 62:10:22.83 0.639 24.021 22.943 22.102 21.901 -19.997 0.515 1.076 7.334
5212 12:36:36.716 62:13:46.43 0.959 22.551 21.812 21.346 21.090 -21.983 0.371 0.129 0.795
5220 12:37:16.882 62:18:23.99 0.839 24.526 23.552 22.472 22.096 -20.514 0.595 0.701 5.300
5221 12:37:34.359 62:20:30.67 0.938 24.245 23.150 21.897 21.143 -21.729 0.769 0.462 3.956
5223 12:36:08.025 62:10:25.97 0.747 23.591 22.554 21.543 21.196 -21.046 0.624 0.887 6.541
5240 12:37:31.623 62:20:08.23 1.153 23.480 23.337 22.980 22.432 -21.228 0.419 0.983 7.734
5244 12:37:17.232 62:18:04.42 0.971 23.767 23.355 22.572 22.250 -20.848 0.420 0.829 6.575
5252 12:36:36.519 62:13:40.80 0.556 24.571 22.761 21.631 21.162 -19.884 0.798 0.679 4.640
5258 12:36:06.171 62:10:07.24 0.937 24.175 24.023 23.287 22.928 -20.045 0.416 0.646 5.327
5268 12:36:05.646 62:10:01.47 0.798 23.883 23.313 22.486 22.233 -20.306 0.478 0.693 5.165
5275 12:36:05.749 62:10:03.13 0.937 24.338 23.429 22.408 21.827 -21.086 0.649 0.165 1.170
5292 12:36:33.591 62:13:19.93 0.845 23.498 22.540 21.489 21.142 -21.508 0.571 0.763 5.792
5309 12:37:19.851 62:18:36.45 1.520 23.728 23.788 23.533 23.359 -21.189 0.365 0.176 1.629
5312 12:37:35.541 62:20:30.40 0.681 23.398 22.697 21.973 21.786 -20.327 0.396 0.523 3.764
5320 12:36:20.602 62:11:42.95 0.629 24.493 24.392 23.899 23.808 -18.166 0.308 0.297 1.962
5330 12:36:01.182 62:09:29.51 0.485 22.938 22.282 21.877 21.813 -19.578 0.329 0.383 2.112
5346 12:37:29.721 62:19:34.46 0.319 21.591 19.669 18.733 18.318 -21.010 0.870 1.218 5.288
5366 12:36:24.476 62:11:39.59 0.230 22.575 21.701 21.399 21.284 -18.159 0.438 0.777 2.883
5379 12:37:04.615 62:16:51.65 0.377 21.976 20.932 20.382 20.109 -20.253 0.523 0.876 5.027
5387 12:36:04.279 62:09:46.19 0.529 23.653 22.976 22.448 22.403 -19.172 0.375 0.507 3.240
5398 12:37:00.210 62:16:15.14 0.913 23.927 23.319 22.596 22.346 -20.580 0.381 0.466 3.627
5414 12:37:20.614 62:18:37.36 0.254 23.646 22.887 22.549 22.504 -17.207 0.389 0.639 2.221
5415 12:36:03.176 62:09:33.24 0.454 24.695 23.928 23.235 23.350 -17.849 0.488 0.165 0.565
5417 12:36:42.854 62:14:12.07 0.585 24.278 23.863 23.397 23.390 -18.482 0.310 0.444 2.939
5419 12:36:46.867 62:14:47.13 0.558 24.239 22.228 21.076 20.701 -20.532 0.776 0.506 3.379
5420 12:37:00.396 62:16:16.87 0.913 23.875 23.209 22.260 21.899 -20.989 0.491 0.744 5.839
5431 12:37:35.533 62:20:18.35 1.142 23.998 23.604 22.695 22.034 -21.608 0.589 0.610 5.839
5436 12:37:02.099 62:16:31.35 1.250 23.967 23.914 23.679 23.214 -20.691 0.365 0.351 3.275
5437 12:36:37.276 62:13:34.37 0.846 25.631 24.659 23.376 22.865 -19.693 0.676 1.071 8.185
5440 12:37:03.293 62:16:32.76 0.745 25.148 23.155 21.793 21.265 -20.795 0.816 0.359 2.848
5446 12:36:36.272 62:13:19.76 0.680 23.606 23.110 22.447 22.352 -19.873 0.282 0.597 4.297
5449 12:37:04.825 62:16:43.15 0.604 24.807 24.051 23.423 23.221 -18.514 0.448 0.252 1.566
5458 12:36:22.287 62:11:48.02 0.562 25.000 24.092 23.251 23.102 -18.498 0.531 0.298 1.803
5460 12:36:07.373 62:09:59.91 0.923 24.141 24.024 23.489 23.288 -19.685 0.276 0.163 1.105
5474 12:36:02.724 62:09:31.79 0.841 24.168 22.477 20.957 20.388 -22.116 0.788 0.605 4.574
5485 12:36:10.268 62:10:19.30 0.558 24.133 23.384 22.835 22.728 -18.906 0.396 0.374 2.408
5503 12:36:51.403 62:15:06.28 0.936 24.112 23.834 23.092 22.797 -20.190 0.386 0.734 5.586
5511 12:36:01.400 62:09:20.84 0.507 23.397 22.781 22.341 22.100 -19.210 0.367 0.872 5.638
5527 12:37:09.159 62:17:12.86 0.321 23.117 21.891 21.376 21.124 -18.826 0.550 0.851 3.966
5529 12:37:25.449 62:19:07.75 0.211 21.976 21.300 21.046 20.997 -18.368 0.372 0.671 2.260
5533 12:37:00.052 62:16:05.69 1.013 23.350 23.001 22.288 21.860 -21.356 0.459 0.551 3.440
5546 12:37:35.776 62:20:09.45 1.082 23.865 23.853 23.501 23.152 -20.284 0.307 0.300 2.623
5554 12:37:31.642 62:19:46.86 0.278 22.750 21.978 21.688 21.561 -18.345 0.367 0.481 2.056
5560 12:36:38.705 62:13:39.00 0.358 24.233 23.269 22.756 22.238 -17.762 0.516 0.427 1.851
5584 12:36:05.023 62:09:36.85 1.147 23.393 23.193 22.598 22.205 -21.415 0.417 0.496 3.716
5587 12:37:35.274 62:20:08.00 1.083 22.809 22.490 21.948 21.578 -21.860 0.409 0.337 2.714
5597 12:36:07.380 62:09:50.33 0.632 25.623 24.745 24.132 23.868 -17.921 0.480 0.904 6.115
5609 12:36:18.630 62:11:15.06 1.021 22.136 21.504 21.026 20.555 -22.682 0.482 0.631 6.177
5619 12:37:11.990 62:17:27.11 0.681 22.826 22.296 21.636 21.532 -20.688 0.297 0.854 6.049
5621 12:36:58.385 62:15:48.58 0.457 22.155 21.579 21.205 21.076 -20.111 0.314 0.268 1.359
5625 12:36:43.756 62:13:56.69 0.201 22.103 21.216 20.888 20.683 -18.303 0.491 1.196 4.197
5627 12:36:54.165 62:15:15.07 0.849 23.687 23.467 22.899 22.711 -20.050 0.315 1.085 8.239
5630 12:37:33.448 62:19:51.90 0.447 23.311 22.525 22.035 21.799 -19.141 0.410 0.414 2.430
5634 12:36:31.158 62:12:36.30 0.457 22.895 22.131 21.617 21.458 -19.604 0.410 0.384 1.938
5637 12:37:08.159 62:16:59.11 0.457 23.115 21.625 20.764 20.369 -20.231 0.690 0.893 4.952
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5638 12:36:53.032 62:15:08.64 0.938 26.242 23.565 22.111 21.345 -21.524 0.806 0.566 4.334
5649 12:37:23.911 62:18:42.61 0.557 24.826 23.788 23.241 23.201 -18.505 0.408 0.599 4.177
5661 12:36:31.872 62:12:40.50 0.528 22.970 22.210 21.661 21.495 -19.944 0.413 0.449 2.726
5667 12:36:29.998 62:12:24.47 0.411 24.181 23.405 22.927 22.681 -18.010 0.424 0.378 1.661
5668 12:37:36.928 62:20:09.27 0.586 24.235 23.425 22.717 22.520 -19.135 0.480 0.222 1.283
5670 12:36:02.773 62:09:15.98 0.473 23.091 22.204 21.621 21.446 -19.655 0.454 0.810 4.737
5679 12:37:31.748 62:19:33.72 0.319 24.528 23.454 22.895 22.687 -17.246 0.547 0.407 1.711
5682 12:36:40.968 62:13:41.36 1.016 24.164 23.794 23.056 22.560 -20.657 0.495 0.653 5.328
5685 12:37:24.935 62:18:44.20 1.224 24.005 23.795 23.581 23.079 -20.774 0.391 0.346 2.941
5694 12:37:35.764 62:20:05.22 0.586 22.754 22.323 21.887 21.911 -19.996 0.296 0.594 3.585
5702 12:37:05.067 62:16:27.45 1.121 23.834 23.773 23.316 22.883 -20.666 0.374 -0.146 0.588
5707 12:36:08.319 62:09:51.99 0.840 23.637 23.024 22.141 21.899 -20.799 0.463 0.824 6.253
5713 12:37:04.256 62:16:24.64 0.474 23.543 22.418 21.695 21.409 -19.502 0.562 1.040 6.253
5718 12:36:21.620 62:11:22.40 0.640 23.968 23.484 22.774 22.703 -19.334 0.388 0.486 3.198
5719 12:36:32.677 62:12:39.31 0.458 24.387 23.673 23.158 22.975 -18.069 0.408 0.364 2.011
5730 12:36:06.998 62:09:37.03 0.798 23.895 23.308 22.496 22.269 -20.290 0.471 0.475 3.514
5752 12:36:03.159 62:09:07.18 0.910 24.129 24.075 23.302 22.982 -19.909 0.388 0.254 1.877
5759 12:37:36.584 62:20:05.59 0.586 22.547 22.074 21.668 21.608 -20.213 0.302 0.424 2.831
5774 12:36:13.661 62:10:27.15 0.483 24.188 23.021 22.146 21.771 -19.023 0.653 0.694 4.198
5785 12:37:25.516 62:18:49.91 0.841 22.923 22.029 20.898 20.510 -22.100 0.598 0.776 5.886
5786 12:36:07.905 62:09:06.77 0.637 23.519 22.442 21.539 21.201 -20.514 0.608 1.688 12.124
5789 12:36:48.305 62:14:26.35 0.139 19.869 19.292 18.974 18.901 -19.322 0.394 0.653 1.633
5796 12:37:30.316 62:19:16.49 0.836 23.774 23.657 22.966 22.758 -19.949 0.339 0.656 4.948
5802 12:37:33.491 62:19:40.86 0.271 22.490 21.023 20.334 20.045 -19.185 0.692 1.091 4.654
5804 12:36:43.174 62:13:47.36 1.245 24.282 23.807 23.543 22.679 -21.484 0.568 0.411 4.132
5811 12:36:17.715 62:10:49.62 1.109 23.994 23.613 22.965 22.447 -21.068 0.491 0.787 6.438
5834 12:37:08.395 62:16:38.96 1.222 23.895 23.865 23.464 23.097 -20.675 0.350 0.779 6.485
5836 12:36:10.635 62:09:54.43 0.876 24.494 23.972 23.115 22.784 -19.984 0.463 0.323 2.429
5841 12:36:07.239 62:09:35.94 0.639 23.158 22.402 21.646 21.389 -20.442 0.505 0.973 6.602
5846 12:37:23.648 62:18:30.19 0.439 23.649 22.616 22.208 21.983 -18.976 0.384 1.024 6.092
5853 12:36:46.516 62:14:07.50 0.129 24.680 24.284 24.029 24.146 -14.233 0.294 0.200 0.366
5856 12:36:38.485 62:13:13.00 0.635 23.573 22.978 22.373 22.301 -19.716 0.376 0.626 4.268
5874 12:36:03.583 62:08:47.65 0.342 23.345 22.619 22.178 21.986 -18.273 0.438 0.990 4.522
5876 12:36:22.871 62:11:18.23 1.101 25.353 24.892 23.994 23.627 -19.863 0.490 0.476 4.998
5883 12:37:33.670 62:19:32.57 1.148 23.763 23.804 22.833 23.012 -20.623 0.217 0.831 5.139
5888 12:36:46.347 62:14:04.52 0.960 23.873 22.616 21.456 20.745 -22.232 0.739 0.312 2.428
5903 12:36:09.930 62:09:53.16 0.747 24.337 23.486 22.520 22.230 -20.068 0.578 0.815 5.988
5909 12:37:16.188 62:17:30.61 1.082 24.175 23.970 23.472 23.263 -20.187 0.323 0.286 2.339
5913 12:36:52.890 62:14:43.97 0.321 21.901 20.011 19.167 18.854 -20.698 0.800 0.525 2.540
5916 12:36:44.531 62:13:47.36 1.314 24.733 24.361 23.719 23.264 -20.863 0.534 1.295 10.390
5917 12:37:11.967 62:16:59.29 1.142 23.860 23.360 22.675 22.068 -21.565 0.551 0.291 2.419
5925 12:36:05.750 62:09:14.47 0.473 24.985 23.725 23.055 22.844 -18.168 0.536 0.608 3.469
5927 12:37:33.991 62:19:37.17 0.273 21.453 19.687 18.866 18.605 -20.513 0.796 0.755 3.050
5939 12:36:33.783 62:12:34.26 1.143 24.160 23.962 23.610 23.131 -20.487 0.400 0.545 4.778
5948 12:36:24.005 62:11:21.47 0.840 24.276 24.005 23.192 22.966 -19.742 0.393 0.380 2.814
5962 12:37:32.957 62:19:23.38 0.936 24.195 23.893 23.090 22.959 -20.074 0.270 0.624 4.701
5968 12:36:51.385 62:14:20.77 0.438 24.397 23.694 23.297 23.199 -17.889 0.337 0.665 3.803
5973 12:36:41.690 62:13:24.33 0.485 24.479 23.564 22.843 22.672 -18.425 0.517 0.266 1.087
5982 12:36:57.127 62:15:11.20 0.849 24.467 24.143 23.310 23.043 -19.669 0.416 0.281 2.013
6004 12:37:21.934 62:18:06.17 0.117 22.949 22.427 22.168 22.254 -15.793 0.372 0.347 0.682
6023 12:36:19.387 62:10:43.80 1.109 24.088 23.828 23.344 22.806 -20.709 0.449 0.606 5.153
6025 12:36:30.386 62:12:08.61 0.457 22.294 21.424 20.918 20.669 -20.309 0.428 0.557 3.459
6027 12:36:21.310 62:11:00.63 0.633 24.412 23.571 22.813 22.636 -19.263 0.475 0.727 4.900
6028 12:36:43.317 62:13:32.56 0.904 24.755 24.145 23.210 22.958 -19.938 0.405 0.454 3.472
6042 12:36:20.656 62:10:50.52 1.027 24.421 24.153 23.437 23.048 -20.218 0.429 0.757 5.890
6043 12:36:29.094 62:11:53.11 0.529 23.753 23.190 22.692 22.651 -18.942 0.350 0.820 5.255
6071 12:36:50.353 62:14:18.62 0.818 24.139 23.891 23.215 22.967 -19.650 0.380 0.576 4.350
6078 12:37:31.984 62:19:11.81 0.393 23.113 22.206 21.790 21.582 -19.062 0.429 1.174 6.609
6082 12:37:02.731 62:15:43.50 0.512 20.980 20.322 19.634 19.338 -21.814 0.494 1.009 6.513
6083 12:36:41.136 62:13:14.46 1.016 24.303 23.708 22.676 22.271 -20.958 0.521 0.329 2.630
6085 12:36:22.254 62:11:06.33 0.276 22.571 21.484 21.045 20.825 -18.812 0.500 0.836 3.622
6089 12:36:37.352 62:12:52.40 0.484 24.112 22.150 21.130 20.740 -19.966 0.776 0.432 2.689
6091 12:37:40.647 62:20:07.62 0.741 23.708 23.249 22.678 22.401 -19.883 0.406 0.450 3.212
6101 12:36:57.901 62:15:07.07 0.116 24.081 23.661 23.416 23.391 -14.591 0.320 0.407 0.811
6128 12:36:34.954 62:12:24.20 0.562 22.231 20.745 19.695 19.290 -21.912 0.725 1.307 8.581
6130 12:36:15.208 62:10:08.87 1.027 24.592 23.367 22.090 21.425 -21.813 0.716 0.557 4.120
6157 12:36:24.054 62:11:09.66 0.765 23.894 23.251 22.357 22.044 -20.312 0.528 0.642 4.764
6159 12:37:34.980 62:19:24.69 0.634 23.200 22.365 21.697 21.553 -20.386 0.437 0.342 2.328
6160 12:37:28.767 62:18:39.09 0.519 24.471 23.426 22.699 22.453 -18.771 0.535 0.492 2.938
6165 12:36:49.498 62:14:06.64 0.752 23.497 22.736 21.810 21.482 -20.802 0.559 0.394 2.887
6169 12:37:11.592 62:16:40.42 1.247 23.497 23.305 22.814 22.320 -21.597 0.457 0.571 4.599
6176 12:37:07.728 62:16:15.87 0.940 24.146 23.107 21.824 21.153 -21.749 0.726 0.881 6.825
6179 12:36:36.848 62:12:33.16 0.437 24.499 23.903 23.475 23.248 -17.683 0.355 0.284 1.474
6181 12:36:56.024 62:14:54.68 0.321 23.621 22.288 21.614 21.339 -18.430 0.644 0.834 3.830
6188 12:36:06.320 62:08:58.59 1.017 25.382 23.907 22.582 21.792 -21.400 0.783 0.921 7.113
6189 12:37:26.559 62:18:26.14 0.438 22.692 21.437 20.725 20.417 -20.238 0.586 0.800 4.825
6190 12:36:24.602 62:11:11.23 0.748 24.809 23.092 21.757 21.233 -20.847 0.793 0.306 2.152
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6215 12:36:37.614 62:12:40.79 0.459 21.977 21.187 20.764 20.611 -20.530 0.365 1.223 7.509
6224 12:37:14.294 62:16:56.38 0.447 23.977 22.138 21.183 20.824 -19.678 0.763 0.254 1.396
6229 12:36:38.998 62:12:45.04 0.486 24.490 23.332 22.544 22.232 -18.693 0.596 0.488 2.959
6237 12:36:45.869 62:13:25.76 0.321 22.460 21.352 20.860 20.644 -19.365 0.520 1.116 5.465
6243 12:37:05.035 62:15:46.77 0.533 24.455 23.524 22.925 22.694 -18.683 0.464 0.218 1.260
6244 12:36:47.181 62:13:41.73 1.315 24.470 24.038 23.735 23.123 -21.154 0.497 0.146 1.698
6259 12:36:15.987 62:10:08.28 0.337 22.114 21.003 20.519 20.212 -19.852 0.520 0.702 3.408
6262 12:36:14.466 62:09:54.02 0.935 23.792 22.915 21.834 21.322 -21.602 0.612 0.493 3.838
6268 12:36:34.462 62:12:13.14 0.457 21.386 19.888 19.083 18.741 -21.948 0.651 1.292 8.159
6272 12:36:36.323 62:12:28.29 0.484 23.510 22.336 21.565 21.221 -19.669 0.597 0.753 4.416
6275 12:36:15.519 62:09:56.09 0.888 24.370 24.122 23.525 23.226 -19.599 0.378 0.509 3.942
6281 12:37:35.324 62:19:17.73 0.835 23.830 22.625 21.402 20.887 -21.622 0.696 0.570 4.334
6284 12:36:57.803 62:14:54.92 0.849 24.752 23.454 22.151 21.659 -20.923 0.698 0.706 5.357
6353 12:37:07.868 62:16:02.04 0.513 24.278 23.426 22.968 22.726 -18.604 0.399 0.495 3.259
6361 12:36:11.363 62:09:22.00 0.614 24.708 24.077 23.432 23.384 -18.572 0.397 0.348 2.320
6369 12:37:43.244 62:20:03.05 0.741 24.312 23.881 23.265 23.092 -19.302 0.395 0.340 2.362
6371 12:36:19.610 62:10:18.66 1.217 23.950 23.898 23.661 23.104 -20.758 0.396 0.739 6.250
6377 12:36:15.118 62:09:51.85 0.454 23.583 22.688 22.100 21.926 -19.053 0.464 0.548 3.133
6379 12:37:18.258 62:17:09.49 1.488 23.702 23.625 23.523 23.200 -21.466 0.356 0.475 4.620
6387 12:37:02.109 62:15:17.30 0.744 24.930 24.121 23.255 22.945 -19.319 0.550 0.388 2.789
6410 12:37:31.857 62:18:41.23 1.085 24.413 24.456 24.229 24.030 -19.429 0.219 1.521 12.716
6412 12:36:53.622 62:14:17.50 0.517 24.746 23.950 23.404 23.272 -18.144 0.411 0.574 3.658
6442 12:36:32.028 62:11:40.06 1.527 23.685 23.653 23.374 23.109 -21.589 0.413 0.285 2.454
6446 12:36:51.986 62:14:00.77 0.558 24.465 23.728 22.988 22.804 -18.729 0.488 0.579 3.604
6471 12:36:52.858 62:14:04.72 1.014 25.118 24.072 23.296 22.958 -20.275 0.507 0.389 3.095
6474 12:37:31.053 62:18:29.94 1.199 23.652 23.498 23.319 22.870 -20.894 0.352 0.372 3.304
6480 12:36:33.723 62:11:56.46 0.459 23.137 22.486 21.946 21.714 -19.271 0.420 1.007 5.943
6493 12:37:04.011 62:15:23.11 0.376 23.497 22.507 22.037 21.721 -18.656 0.484 0.415 1.947
6495 12:37:01.940 62:15:10.33 0.938 23.163 22.843 21.949 21.604 -21.376 0.440 0.730 5.800
6501 12:36:42.405 62:12:52.22 1.240 24.037 23.690 23.145 22.609 -21.315 0.503 0.494 3.928
6527 12:36:57.596 62:14:37.87 0.266 24.103 22.907 22.596 22.602 -17.305 0.457 0.867 3.645
6545 12:36:45.625 62:13:08.79 0.474 24.939 24.069 23.246 22.963 -17.892 0.586 0.403 1.515
6570 12:36:59.922 62:14:49.89 0.761 24.709 23.761 23.019 22.733 -19.630 0.532 1.719 12.953
6587 12:36:46.750 62:13:12.21 0.485 24.781 23.926 23.398 23.385 -17.983 0.402 0.589 3.543
6588 12:36:58.725 62:14:38.54 0.511 24.009 23.067 22.446 22.332 -19.031 0.456 0.667 4.063
6595 12:36:38.975 62:12:19.76 0.608 23.674 22.872 22.239 22.037 -19.717 0.453 0.656 4.376
6596 12:37:15.431 62:16:32.53 0.852 23.756 23.263 22.575 22.332 -20.405 0.401 0.213 1.511
6597 12:36:36.808 62:12:13.07 0.848 22.862 21.671 20.530 20.140 -22.495 0.623 1.258 9.617
6600 12:36:11.238 62:09:03.16 1.139 24.478 23.837 22.874 22.072 -21.588 0.675 0.264 2.587
6619 12:37:16.644 62:16:44.22 0.557 23.522 22.769 22.180 21.883 -19.476 0.461 0.523 3.317
6623 12:36:51.791 62:13:53.69 0.556 23.136 21.913 21.126 20.777 -20.490 0.594 0.682 4.452
6627 12:36:44.611 62:13:04.49 0.484 23.648 22.174 21.244 20.872 -19.901 0.701 0.969 5.850
6636 12:36:15.878 62:09:35.56 0.842 23.209 22.778 22.045 21.760 -20.917 0.426 0.921 7.137
6638 12:37:32.139 62:18:27.65 0.246 23.406 22.701 22.488 22.337 -17.336 0.356 0.649 2.526
6647 12:37:45.315 62:19:57.59 1.200 - 23.428 22.206 21.694 -22.097 0.615 0.822 6.846
6655 12:36:07.208 62:08:32.29 1.014 23.486 23.367 22.676 22.356 -20.880 0.369 1.036 8.205
6663 12:36:19.886 62:09:56.39 0.843 24.398 24.078 23.218 23.014 -19.718 0.397 0.238 1.660
6673 12:36:31.462 62:11:13.89 1.012 23.860 23.068 22.160 21.713 -21.498 0.548 0.460 3.760
6681 12:36:52.738 62:13:54.68 1.359 22.336 22.223 22.010 21.695 -22.473 0.356 0.718 5.821
6701 12:37:08.785 62:15:39.23 0.691 24.525 24.002 23.257 23.048 -19.094 0.423 0.684 4.852
6706 12:36:48.774 62:13:18.42 0.752 23.983 23.492 22.745 22.630 -19.861 0.430 0.766 5.595
6709 12:36:58.853 62:14:34.84 0.677 22.996 21.853 20.721 20.329 -21.501 0.680 0.867 5.749
6733 12:37:40.563 62:19:16.78 1.152 23.846 23.487 22.911 22.408 -21.241 0.478 0.226 2.200
6740 12:36:44.194 62:12:47.78 0.556 22.676 22.038 21.552 21.481 -20.186 0.353 0.663 4.144
6745 12:36:54.097 62:13:54.22 0.850 23.905 23.332 22.479 22.184 -20.515 0.467 0.463 3.490
6748 12:36:36.739 62:11:56.04 0.556 23.933 22.767 21.783 21.457 -19.849 0.655 0.239 1.364
6754 12:37:44.633 62:19:45.19 0.800 23.816 23.590 22.993 22.759 -19.802 0.358 0.491 3.622
6755 12:36:09.571 62:08:44.82 0.914 23.760 22.738 21.469 20.850 -21.956 0.707 0.528 4.069
6772 12:36:44.202 62:12:40.23 0.874 24.229 23.886 23.319 22.940 -19.798 0.438 0.661 5.061
6786 12:37:06.300 62:15:18.00 0.840 22.669 22.400 21.875 21.604 -21.075 0.356 0.277 1.985
6805 12:36:13.467 62:09:10.80 0.410 22.620 21.427 20.826 20.526 -20.013 0.527 0.957 5.643
6865 12:37:06.583 62:15:13.16 0.839 24.598 24.280 23.596 23.279 -19.367 0.414 0.174 1.121
6879 12:36:08.846 62:08:27.59 1.014 23.969 23.970 23.323 23.053 -20.191 0.318 0.499 4.059
6901 12:37:27.333 62:17:34.95 1.011 23.971 23.654 23.035 22.493 -20.702 0.492 0.592 4.885
6910 12:36:21.985 62:09:59.87 0.750 23.888 23.725 23.254 22.953 -19.348 0.324 0.554 4.001
6911 12:36:40.029 62:12:07.31 1.017 24.471 23.552 22.378 21.608 -21.585 0.724 0.284 2.240
6912 12:36:49.382 62:13:11.15 0.476 23.453 22.642 22.088 21.868 -19.224 0.439 0.226 1.102
6916 12:37:33.863 62:18:26.42 0.564 23.872 22.898 22.211 22.002 -19.527 0.493 1.049 7.077
6929 12:36:32.300 62:11:09.54 0.457 24.553 23.668 23.148 22.835 -18.069 0.446 0.268 1.626
6940 12:37:24.426 62:17:10.22 0.565 24.848 24.339 23.944 23.729 -17.796 0.334 0.176 0.934
6953 12:36:55.546 62:13:53.33 1.145 23.441 23.071 22.683 22.253 -21.366 0.417 0.728 5.537
6956 12:36:22.851 62:10:07.29 0.748 23.896 22.740 21.630 21.235 -20.966 0.670 0.918 6.514
6960 12:37:11.782 62:15:14.54 0.299 23.252 22.396 21.965 21.916 -18.120 0.435 1.985 8.551
6970 12:37:26.384 62:17:25.68 0.271 23.713 22.674 22.210 22.045 -17.570 0.496 0.360 1.359
6988 12:36:18.667 62:09:33.37 0.747 22.952 22.407 21.676 21.423 -20.912 0.461 1.009 7.457
6990 12:37:35.559 62:18:24.26 0.448 24.609 23.855 23.430 23.290 -17.797 0.361 0.599 3.482
6995 12:36:49.725 62:13:12.94 0.475 23.676 22.339 21.582 21.224 -19.601 0.611 0.955 5.937
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6996 12:36:22.536 62:10:00.82 0.749 23.618 23.257 22.546 22.270 -20.051 0.426 1.303 9.659
7007 12:36:40.826 62:12:02.93 1.009 24.191 23.769 23.309 22.895 -20.311 0.427 0.531 4.370
7024 12:37:09.855 62:15:23.83 0.201 21.431 19.865 19.250 18.998 -19.515 0.763 0.947 3.145
7026 12:36:13.506 62:08:49.85 0.761 24.567 24.222 23.447 23.210 -19.198 0.432 0.609 4.489
7035 12:37:14.365 62:15:59.12 0.566 22.948 22.021 21.370 21.083 -20.340 0.498 1.367 9.045
7037 12:37:25.843 62:17:14.45 0.914 24.155 23.570 22.645 22.321 -20.583 0.455 0.425 3.253
7038 12:37:01.138 62:14:25.96 0.899 24.393 24.095 23.274 23.059 -19.836 0.338 0.480 3.656
7057 12:36:43.645 62:12:18.29 0.751 23.915 23.485 22.660 22.455 -19.944 0.456 0.299 2.056
7059 12:36:51.070 62:13:20.57 0.201 20.788 19.948 19.641 19.566 -19.581 0.450 1.704 5.965
7062 12:37:22.456 62:16:51.28 0.841 24.676 23.703 22.731 22.317 -20.277 0.591 0.486 3.647
7066 12:36:46.800 62:12:37.02 0.321 25.290 23.651 22.317 21.876 -16.974 1.292 0.107 0.313
7067 12:36:09.825 62:08:25.95 0.238 23.613 22.569 22.175 21.960 -17.351 0.520 0.655 2.725
7070 12:37:39.491 62:18:47.38 0.336 23.476 22.673 22.400 22.215 -18.149 0.388 0.262 1.124
7072 12:37:08.370 62:15:14.52 0.839 22.838 22.357 21.561 21.333 -21.370 0.424 0.649 4.885
7075 12:37:14.044 62:15:49.20 0.840 24.164 23.854 23.431 23.029 -19.568 0.394 0.235 1.658
7078 12:37:40.440 62:18:53.42 0.955 25.134 24.100 22.930 22.419 -20.582 0.624 0.517 3.100
7079 12:36:10.254 62:08:30.37 0.636 22.966 21.756 20.746 20.412 -21.304 0.637 0.712 5.546
7083 12:36:26.706 62:10:19.70 0.254 23.981 23.156 23.057 22.962 -16.966 0.342 0.771 3.110
7095 12:36:28.483 62:10:36.99 0.761 23.959 23.489 22.741 22.507 -19.904 0.448 0.290 2.035
7105 12:37:15.820 62:15:59.42 0.329 24.033 23.370 23.241 22.991 -17.372 0.332 0.379 2.139
7109 12:37:12.685 62:15:42.58 0.533 23.209 22.298 21.632 21.369 -19.946 0.499 0.887 6.040
7111 12:36:42.929 62:12:16.30 0.454 22.233 21.279 20.730 20.471 -20.449 0.460 0.631 3.619
7112 12:37:03.926 62:14:41.14 0.475 22.936 22.144 21.635 21.439 -19.699 0.412 0.624 3.608
7113 12:37:02.931 62:14:27.75 0.898 24.860 24.310 23.373 23.019 -19.818 0.479 0.203 1.462
7117 12:37:20.039 62:16:32.09 0.438 23.106 21.914 21.259 20.967 -19.744 0.546 0.431 2.586
7127 12:36:08.712 62:08:10.06 0.681 - 24.169 23.570 23.226 -18.687 0.536 0.167 0.992
7130 12:36:19.249 62:09:23.05 1.015 25.400 23.665 22.237 21.322 -21.854 0.845 0.271 2.350
7141 12:36:18.136 62:09:07.95 0.213 21.858 20.940 20.576 20.457 -18.709 0.483 1.378 4.934
7148 12:36:49.648 62:12:57.51 0.475 23.692 22.693 22.029 21.634 -19.210 0.546 0.439 2.754
7154 12:36:59.904 62:14:05.54 0.515 23.191 22.778 22.422 22.405 -19.214 0.269 0.635 4.429
7159 12:37:17.558 62:16:08.13 0.710 23.997 23.617 22.789 22.649 -19.657 0.439 0.407 2.815
7166 12:37:26.637 62:17:13.54 0.564 24.601 22.413 21.147 20.724 -20.456 0.832 0.307 1.956
7177 12:37:26.218 62:17:06.93 0.778 23.898 23.421 22.762 22.600 -19.938 0.411 0.341 2.588
7187 12:37:20.586 62:16:29.68 0.840 23.298 22.652 21.760 21.516 -21.180 0.470 0.982 7.476
7192 12:36:22.739 62:09:46.10 0.748 24.570 22.892 21.417 20.942 -21.183 0.813 0.443 3.248
7198 12:37:09.128 62:15:07.91 1.224 23.805 23.399 22.759 22.069 -21.893 0.583 0.475 4.004
7206 12:36:47.056 62:12:36.80 0.321 22.333 21.411 21.022 20.771 -19.299 0.455 0.469 2.119
7224 12:37:27.500 62:17:14.06 0.778 24.536 23.701 22.682 22.315 -20.051 0.594 0.573 4.234
7242 12:37:18.710 62:16:10.97 0.533 24.481 23.891 23.307 23.237 -18.308 0.393 0.219 1.198
7250 12:36:56.114 62:13:29.51 1.244 24.155 23.936 23.499 23.000 -20.911 0.449 0.664 5.448
7255 12:36:50.825 62:12:55.78 0.322 23.377 22.722 22.536 22.329 -17.973 0.340 0.410 2.228
7263 12:37:36.966 62:18:14.37 0.446 24.470 23.409 22.748 22.448 -18.304 0.538 0.524 3.536
7268 12:36:47.293 62:12:30.59 0.423 23.975 23.224 22.679 22.651 -18.299 0.442 0.663 3.154
7281 12:36:35.274 62:11:09.88 0.410 23.705 21.766 20.830 20.442 -19.754 0.793 0.272 1.477
7283 12:37:00.528 62:14:05.81 0.423 23.085 21.600 20.773 20.423 -19.997 0.687 0.509 3.053
7299 12:36:36.651 62:11:11.52 0.845 24.227 23.838 23.292 22.954 -19.701 0.407 0.776 5.845
7301 12:37:32.970 62:17:42.87 0.772 24.881 24.313 23.576 23.346 -19.112 0.461 0.261 1.751
7304 12:36:27.509 62:10:17.72 0.253 22.071 21.328 21.104 21.049 -18.773 0.352 1.493 6.268
7305 12:36:26.304 62:09:57.83 0.903 24.136 24.202 23.454 23.203 -19.691 0.320 0.337 2.619
7324 12:37:35.785 62:18:10.34 0.299 21.977 21.154 20.970 20.784 -19.348 0.361 1.688 8.142
7326 12:37:02.931 62:14:23.49 0.511 22.816 21.393 20.510 20.167 -20.837 0.657 0.626 4.005
7330 12:36:38.792 62:11:23.54 1.005 24.431 23.890 23.267 23.044 -20.181 0.372 0.384 2.964
7332 12:36:14.975 62:08:41.37 0.153 23.335 22.753 22.538 22.450 -16.096 0.376 0.905 2.441
7364 12:37:08.353 62:14:53.86 0.563 23.312 22.615 22.068 21.961 -19.697 0.389 0.734 4.758
7386 12:36:26.980 62:10:00.30 0.316 24.127 23.345 22.955 22.804 -17.322 0.423 1.012 4.467
7397 12:37:36.317 62:18:02.57 0.413 24.490 23.548 23.133 22.973 -17.865 0.373 0.331 1.774
7399 12:37:04.642 62:14:29.12 0.560 23.244 21.930 20.972 20.564 -20.621 0.684 0.608 4.170
7400 12:36:27.259 62:10:01.93 0.841 23.026 22.503 21.816 21.621 -21.110 0.394 0.540 4.069
7413 12:37:14.475 62:15:29.77 0.857 27.011 23.763 22.134 21.485 -21.050 0.795 0.424 3.168
7417 12:36:50.285 62:12:45.67 0.681 25.104 22.892 21.490 21.010 -20.731 0.819 0.388 2.740
7425 12:37:18.745 62:16:04.52 0.558 23.616 22.548 21.807 21.610 -19.905 0.519 0.425 2.527
7437 12:36:43.416 62:11:51.57 1.239 23.350 23.316 23.024 22.543 -21.340 0.380 0.251 2.146
7441 12:37:36.686 62:18:02.19 0.187 24.124 23.503 23.162 23.077 -15.830 0.388 0.423 1.338
7442 12:37:29.691 62:17:12.59 0.641 24.287 23.867 23.322 23.314 -18.781 0.321 0.810 5.637
7454 12:36:55.155 62:13:11.24 0.321 24.726 23.988 23.529 23.721 -16.727 0.365 0.378 1.244
7458 12:37:41.110 62:18:38.87 0.571 24.080 23.121 22.451 22.274 -19.334 0.475 0.928 5.976
7462 12:37:24.279 62:16:31.97 0.852 23.847 23.029 22.064 21.699 -20.966 0.545 0.569 4.311
7466 12:36:43.195 62:11:48.03 1.007 25.110 23.683 22.611 21.790 -21.360 0.771 0.834 6.778
7491 12:36:38.111 62:11:16.37 1.017 23.689 23.440 22.887 22.638 -20.619 0.339 0.350 2.803
7492 12:37:09.511 62:14:49.08 0.420 24.458 23.520 23.053 22.877 -17.960 0.402 0.259 1.311
7504 12:36:55.468 62:13:11.20 0.954 25.378 23.894 22.281 21.416 -21.502 0.851 0.484 3.709
7521 12:37:02.746 62:14:01.66 1.246 22.558 23.094 22.499 21.756 -22.332 0.458 1.303 11.507
7525 12:36:19.571 62:08:59.68 0.927 23.585 23.340 22.608 22.378 -20.599 0.333 0.210 1.516
7538 12:37:05.866 62:14:23.25 0.971 24.148 23.268 22.043 21.408 -21.628 0.679 0.720 5.446
7556 12:36:27.736 62:09:51.61 1.215 24.042 23.986 23.570 23.008 -20.850 0.438 0.434 3.784
7557 12:36:50.230 62:12:39.65 0.474 22.125 21.252 20.725 20.496 -20.592 0.435 0.747 4.367
7572 12:36:30.305 62:10:14.12 0.482 23.750 22.773 22.230 22.033 -19.124 0.445 0.335 1.880
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7588 12:36:49.967 62:12:25.84 1.204 25.071 24.696 24.104 23.808 -19.909 0.406 0.473 4.095
7597 12:37:18.402 62:15:53.65 0.476 22.814 21.552 20.795 20.469 -20.395 0.597 0.970 5.810
7600 12:36:48.254 62:12:13.78 0.961 23.582 23.209 22.389 22.060 -21.003 0.424 1.153 8.740
7607 12:36:20.714 62:09:06.66 1.012 26.383 23.784 22.250 21.281 -21.879 0.850 0.654 5.184
7615 12:37:31.133 62:17:14.69 1.013 23.462 22.838 21.922 21.438 -21.771 0.546 1.062 8.436
7656 12:37:13.702 62:15:11.16 0.524 23.363 22.182 21.343 21.017 -20.105 0.612 0.660 4.103
7669 12:36:53.905 62:12:53.92 0.642 22.999 21.888 20.951 20.608 -21.126 0.620 0.951 6.573
7698 12:37:09.928 62:14:37.75 0.936 23.987 23.835 23.180 23.031 -19.997 0.253 0.251 1.900
7700 12:36:18.953 62:08:44.60 0.943 24.532 23.489 22.157 21.394 -21.498 0.773 0.448 3.439
7702 12:37:02.049 62:13:49.11 0.512 23.636 23.009 22.540 22.420 -19.021 0.358 0.781 4.896
7719 12:36:22.938 62:09:09.45 0.843 24.170 23.802 23.045 22.768 -19.918 0.417 0.564 4.260
7737 12:37:02.677 62:13:47.13 0.512 24.151 23.641 23.203 23.138 -18.375 0.324 0.757 4.711
7748 12:36:28.588 62:09:51.46 1.014 24.107 23.507 22.750 22.427 -20.808 0.451 0.508 3.790
7749 12:37:15.514 62:15:15.74 0.564 24.579 23.736 23.060 22.892 -18.693 0.467 0.352 2.346
7751 12:37:39.627 62:17:50.35 0.213 21.524 19.735 19.030 18.729 -19.764 0.835 0.401 1.420
7763 12:37:40.592 62:18:10.17 1.031 23.739 23.456 22.650 22.250 -21.027 0.449 0.373 3.219
7771 12:36:40.785 62:11:09.01 0.765 25.084 24.421 23.275 23.108 -19.379 0.563 0.277 1.747
7773 12:37:13.225 62:15:01.47 0.678 24.290 23.857 23.114 22.996 -19.187 0.305 0.895 6.313
7774 12:36:57.731 62:13:15.04 0.954 25.254 24.785 24.152 23.682 -19.324 0.501 1.491 12.328
7776 12:36:21.338 62:08:55.35 1.080 24.965 24.194 23.414 22.853 -20.568 0.580 1.440 11.698
7785 12:36:46.521 62:11:51.28 0.504 24.928 22.930 21.908 21.551 -19.326 0.756 0.213 1.215
7796 12:37:08.125 62:14:22.69 0.564 22.773 21.132 19.985 19.578 -21.632 0.766 1.167 8.909
7802 12:37:22.238 62:15:56.05 1.141 24.445 24.129 23.544 23.068 -20.544 0.462 1.004 8.165
7809 12:37:32.935 62:17:13.29 0.634 23.560 23.205 22.673 22.631 -19.410 0.328 0.523 3.525
7818 12:37:03.831 62:13:53.09 0.745 22.909 22.559 21.953 21.770 -20.628 0.379 0.643 4.678
7843 12:36:15.293 62:08:08.05 0.509 23.304 22.723 22.251 22.150 -19.293 0.352 0.235 1.273
7845 12:36:53.457 62:12:34.12 0.559 24.357 23.470 22.810 22.634 -18.915 0.467 0.498 3.132
7854 12:36:44.382 62:11:33.20 1.013 25.139 23.068 21.492 20.456 -22.706 0.899 0.539 4.269
7872 12:36:14.799 62:08:00.76 0.748 23.937 23.431 22.629 22.403 -19.963 0.468 0.373 2.654
7873 12:37:10.811 62:14:31.69 0.677 26.023 23.368 22.084 21.677 -20.134 0.726 0.227 1.495
7874 12:36:20.239 62:08:44.58 1.016 24.700 23.176 21.706 20.781 -22.399 0.847 0.693 5.365
7876 12:36:56.632 62:12:52.39 1.234 24.327 24.275 24.021 23.415 -20.534 0.424 0.408 3.998
7878 12:37:19.177 62:15:30.06 0.842 23.745 23.464 23.016 22.778 -19.929 0.328 0.592 4.537
7887 12:36:24.958 62:09:12.56 0.594 23.232 22.883 22.311 22.647 -19.503 0.330 1.162 8.186
7888 12:37:13.411 62:14:50.46 0.935 25.253 23.814 22.463 21.692 -21.162 0.802 0.869 6.815
7889 12:36:17.737 62:08:18.99 0.512 23.114 22.639 22.120 22.126 -19.415 0.348 0.177 0.869
7895 12:36:46.902 62:11:44.72 1.060 24.196 23.994 23.215 22.938 -20.442 0.387 1.342 9.925
7897 12:37:21.133 62:15:44.26 0.778 24.039 23.604 22.966 22.766 -19.740 0.406 1.263 9.438
7905 12:37:19.815 62:15:31.91 0.842 23.509 23.057 22.469 22.446 -20.404 0.288 1.358 10.321
7921 12:36:21.998 62:08:51.05 1.016 25.952 24.096 22.661 21.720 -21.459 0.856 0.279 2.154
7923 12:36:51.725 62:12:20.13 0.300 23.479 22.167 21.542 21.254 -18.351 0.625 0.509 2.367
7928 12:37:05.810 62:13:52.69 0.564 24.680 24.027 23.505 23.408 -18.267 0.373 0.445 2.823
7931 12:37:17.239 62:15:11.95 0.336 24.753 23.858 23.598 23.417 -16.962 0.397 0.165 0.609
7933 12:36:55.577 62:12:45.36 0.791 23.609 22.954 21.970 21.637 -20.812 0.547 0.522 3.936
7941 12:36:52.685 62:12:19.60 0.401 24.542 23.571 23.139 22.875 -17.757 0.429 0.227 1.125
7944 12:37:36.024 62:17:25.87 0.709 24.547 22.758 21.354 20.950 -21.056 0.794 0.606 4.464
7946 12:37:01.058 62:13:19.56 0.665 26.792 23.755 22.399 21.944 -19.746 0.796 0.244 1.673
7953 12:36:49.362 62:11:54.99 0.962 23.680 23.684 23.318 23.183 -19.928 0.194 0.150 0.962
7955 12:36:37.032 62:10:31.28 1.016 - 24.319 23.440 22.925 -20.290 0.543 0.770 6.145
7956 12:36:46.189 62:11:41.97 1.016 22.802 22.169 21.400 20.776 -22.427 0.589 1.282 10.207
7959 12:37:09.560 62:14:23.54 0.475 24.064 22.168 21.089 20.732 -19.908 0.801 0.268 1.500
7970 12:37:32.221 62:16:58.52 0.975 24.029 22.798 21.588 21.012 -22.050 0.672 0.919 7.253
7972 12:36:58.074 62:13:00.22 0.320 23.225 22.505 22.355 22.145 -18.168 0.342 0.408 1.796
7974 12:37:42.520 62:18:11.73 2.309 21.554 21.528 21.461 21.175 - - 0.106 0.372
7986 12:37:29.901 62:16:44.93 0.861 25.381 23.961 22.502 21.859 -20.698 0.783 0.518 3.921
7990 12:37:25.382 62:16:07.85 0.571 23.644 22.935 22.406 22.253 -19.386 0.393 0.787 5.340
7992 12:36:57.321 62:12:59.43 0.474 22.467 21.766 21.329 21.175 -20.044 0.362 0.939 5.557
8010 12:37:22.382 62:15:43.40 0.938 26.266 23.948 22.306 21.646 -21.251 0.772 0.576 4.097
8013 12:37:07.413 62:13:56.74 0.788 24.737 24.085 23.250 23.027 -19.497 0.492 0.286 2.024
8015 12:36:33.637 62:10:05.89 1.016 23.602 22.834 21.838 21.308 -21.905 0.592 1.064 8.283
8020 12:36:40.863 62:10:54.76 0.874 23.645 23.166 22.482 22.196 -20.588 0.407 0.274 2.006
8025 12:36:45.497 62:11:27.79 1.529 23.450 23.324 22.998 22.545 -22.403 0.495 0.701 6.166
8031 12:36:16.309 62:07:58.17 1.006 25.366 24.710 24.355 24.036 -19.175 0.395 0.693 6.484
8047 12:37:39.634 62:17:41.80 0.800 23.877 23.575 23.005 22.787 -19.786 0.363 0.987 7.537
8053 12:37:42.413 62:18:01.45 0.278 23.412 22.322 21.748 21.503 -17.979 0.563 0.275 1.050
8055 12:36:41.426 62:10:51.29 0.937 25.122 24.111 22.803 22.395 -20.565 0.572 0.576 4.481
8062 12:36:17.171 62:08:05.00 0.508 22.857 21.956 21.348 21.138 -20.118 0.464 0.475 2.843
8069 12:36:35.245 62:10:09.40 0.454 24.587 23.841 23.527 23.272 -17.812 0.316 0.279 1.766
8089 12:36:56.667 62:12:45.57 0.518 23.561 21.478 20.332 19.946 -20.942 0.810 1.024 6.807
8091 12:36:49.260 62:11:48.48 0.960 24.836 23.984 22.844 22.166 -20.817 0.695 0.516 4.279
8098 12:37:20.391 62:15:20.87 0.937 24.604 23.605 21.987 21.143 -21.701 0.828 0.442 3.346
8102 12:36:48.632 62:11:41.11 1.013 25.745 23.500 21.926 21.060 -22.111 0.832 0.510 4.052
8109 12:36:43.951 62:11:06.99 0.845 23.909 23.516 22.869 22.662 -20.074 0.369 0.358 2.647
8126 12:37:20.603 62:15:19.77 0.698 23.687 23.517 23.016 22.894 -19.388 0.283 0.258 1.734
8129 12:37:20.386 62:15:23.63 0.937 26.732 23.752 22.192 21.411 -21.450 0.806 0.509 3.847
8133 12:37:45.839 62:18:16.48 1.364 24.129 24.022 23.660 23.138 -21.279 0.477 0.655 5.151
8135 12:36:28.805 62:09:23.31 0.518 24.298 22.282 21.175 20.806 -20.116 0.786 0.338 2.120
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8146 12:37:52.059 62:18:50.25 0.571 23.234 21.611 20.557 20.184 -21.125 0.718 0.436 2.767
8164 12:37:39.651 62:17:39.26 0.445 23.214 22.396 21.924 21.770 -19.252 0.395 0.948 5.938
8179 12:36:30.670 62:09:29.17 1.016 25.959 24.432 22.761 21.856 -21.325 0.851 0.385 3.084
8182 12:36:45.265 62:11:08.70 0.512 24.489 23.959 23.339 23.411 -18.144 0.394 0.595 3.307
8190 12:37:24.528 62:15:47.02 0.691 23.300 22.762 22.128 21.973 -20.236 0.368 0.486 3.422
8223 12:36:32.168 62:09:37.14 1.261 24.077 23.745 23.246 22.491 -21.669 0.576 0.968 9.262
8229 12:37:41.734 62:17:40.61 0.836 23.462 23.234 22.692 22.502 -20.217 0.321 0.659 4.871
8235 12:36:39.951 62:10:29.44 0.935 24.593 23.392 22.150 21.532 -21.363 0.705 0.490 3.798
8236 12:37:14.284 62:14:29.03 0.799 24.923 24.427 23.607 23.329 -19.194 0.469 0.322 2.318
8254 12:36:31.730 62:09:31.96 0.286 - 24.250 23.578 22.974 -16.121 0.649 1.592 7.932
8335 12:37:08.337 62:13:42.66 0.856 24.645 24.307 23.671 23.427 -19.322 0.369 0.764 5.863
8337 12:36:47.660 62:11:20.23 1.224 24.094 23.772 23.113 22.533 -21.365 0.535 0.907 9.680
8349 12:37:24.089 62:15:35.57 0.851 23.194 22.891 22.294 22.069 -20.675 0.350 0.554 4.202
8387 12:37:13.820 62:14:24.55 0.475 24.179 22.552 21.580 21.173 -19.478 0.746 0.511 3.165
8400 12:36:24.391 62:08:36.55 0.954 22.121 21.504 20.606 20.106 -22.893 0.561 1.601 12.401
8404 12:36:57.225 62:12:25.68 0.562 23.558 22.945 22.403 22.331 -19.363 0.373 0.637 4.234
8420 12:37:26.170 62:15:50.91 0.266 23.081 22.164 21.837 21.703 -18.047 0.421 1.414 6.065
8427 12:36:44.414 62:10:52.91 0.937 24.181 24.051 23.284 23.002 -19.992 0.363 0.557 4.546
8436 12:37:06.206 62:13:32.84 0.752 23.379 22.678 21.795 21.496 -20.816 0.534 0.798 5.937
8453 12:36:25.577 62:08:42.60 1.263 24.041 24.006 23.668 23.166 -20.810 0.409 0.275 2.525
8457 12:36:56.658 62:12:19.91 0.954 25.209 23.892 22.583 21.818 -21.122 0.782 0.504 3.875
8481 12:37:16.366 62:14:32.72 0.635 23.837 23.372 22.875 22.909 -19.199 0.308 0.362 2.464
8519 12:36:56.442 62:12:09.13 0.321 24.448 23.554 23.223 23.026 -17.151 0.423 0.519 2.403
8525 12:37:25.173 62:15:02.29 0.458 22.881 22.065 21.601 21.455 -19.660 0.388 1.067 6.573
8537 12:36:28.449 62:08:55.39 0.720 23.748 23.001 22.187 21.972 -20.292 0.509 0.604 4.233
8538 12:36:58.647 62:12:21.65 0.682 24.407 23.925 23.335 23.193 -18.984 0.322 0.252 1.671
8552 12:37:17.783 62:14:39.27 0.410 23.165 21.939 21.297 20.953 -19.512 0.559 0.474 2.510
8566 12:37:05.816 62:13:17.25 0.753 23.233 22.801 22.005 21.808 -20.606 0.447 0.850 6.242
8577 12:37:28.742 62:15:52.54 0.451 23.654 23.003 22.745 22.735 -18.616 0.252 0.623 4.001
8579 12:37:12.648 62:13:57.32 0.850 24.077 23.669 22.923 22.713 -20.037 0.385 0.391 2.905
8583 12:37:13.205 62:14:04.72 0.440 24.406 23.305 22.687 22.405 -18.355 0.516 0.396 1.894
8596 12:36:31.954 62:09:13.55 0.954 24.071 23.860 23.208 22.887 -20.154 0.383 0.530 4.236
8617 12:36:43.006 62:10:30.41 0.550 23.269 22.497 21.933 21.752 -19.778 0.421 0.507 3.315
8638 12:37:29.286 62:15:50.58 0.849 25.396 23.960 22.598 22.009 -20.520 0.756 0.434 3.307
8641 12:37:00.561 62:12:34.64 0.563 24.406 22.479 21.384 21.014 -20.256 0.749 0.366 2.360
8652 12:37:29.993 62:15:59.60 0.217 24.783 23.972 23.657 23.615 -15.742 0.425 1.316 4.641
8664 12:36:58.306 62:12:14.09 1.019 23.846 23.658 23.212 22.892 -20.359 0.345 0.239 1.924
8665 12:37:10.590 62:13:41.64 0.745 23.910 23.209 22.398 22.168 -20.182 0.505 0.494 3.551
8666 12:37:45.570 62:17:48.00 0.574 23.260 22.375 21.658 21.431 -20.123 0.500 0.388 2.300
8683 12:36:46.591 62:10:49.16 0.940 25.366 24.144 22.940 22.385 -20.547 0.666 0.435 3.387
8695 12:36:48.121 62:11:02.26 0.649 24.386 23.393 22.515 22.243 -19.615 0.550 0.895 6.203
8698 12:36:44.379 62:10:37.09 0.889 23.727 23.444 22.659 22.419 -20.435 0.357 0.815 6.248
8704 12:37:02.225 62:12:43.04 0.105 23.487 22.903 22.660 22.438 -15.022 0.433 0.540 1.047
8710 12:36:57.488 62:12:10.90 0.664 24.617 22.568 21.173 20.730 -20.971 0.782 0.415 3.077
8717 12:37:13.309 62:13:56.40 1.015 22.900 22.823 22.451 22.265 -20.996 0.251 0.290 2.314
8720 12:37:15.740 62:14:16.68 0.761 23.523 22.903 22.088 21.828 -20.559 0.496 1.372 10.186
8727 12:36:53.383 62:11:39.57 1.270 23.298 22.915 22.410 21.954 -22.008 0.478 0.300 2.781
8730 12:36:26.683 62:08:30.03 0.555 22.428 21.610 21.000 20.813 -20.701 0.445 1.239 8.038
8745 12:37:08.347 62:13:20.75 0.788 23.822 23.535 22.804 22.634 -19.933 0.392 0.637 4.544
8749 12:36:38.203 62:09:53.50 0.513 22.525 21.723 21.181 20.997 -20.347 0.420 0.597 3.433
8801 12:36:22.066 62:07:49.40 0.636 24.642 24.204 23.743 23.695 -18.348 0.316 0.417 3.131
8810 12:36:24.394 62:07:53.33 0.761 24.259 24.062 23.404 23.151 -19.242 0.375 0.397 2.866
8850 12:37:46.854 62:17:43.27 1.152 23.146 23.104 22.604 22.230 -21.402 0.367 0.705 5.665
8852 12:36:30.801 62:08:52.09 0.474 25.687 24.359 23.959 23.626 -17.438 0.434 1.691 10.490
8853 12:37:21.043 62:14:46.03 0.502 23.402 22.349 21.649 21.401 -19.734 0.528 0.781 4.606
8866 12:36:58.982 62:12:08.76 0.852 24.527 23.206 21.921 21.312 -21.220 0.746 0.706 5.391
8868 12:37:29.353 62:15:36.37 0.846 24.144 23.751 23.065 22.746 -19.924 0.426 0.315 2.317
8877 12:36:33.002 62:09:09.96 0.846 24.618 23.035 21.465 20.714 -21.717 0.857 0.622 4.755
8895 12:37:22.218 62:14:48.95 0.797 23.516 22.697 21.728 21.343 -21.091 0.578 0.861 6.500
8938 12:36:49.941 62:10:58.76 0.683 23.944 23.327 22.397 22.250 -19.926 0.396 0.677 4.251
8939 12:36:30.384 62:08:43.19 0.841 24.716 23.556 22.470 22.039 -20.545 0.635 0.389 2.886
8941 12:37:33.693 62:16:06.50 0.852 24.482 23.648 22.631 22.150 -20.450 0.609 0.370 2.752
8943 12:36:47.880 62:10:45.55 1.223 23.755 23.246 22.492 21.791 -22.173 0.619 0.533 4.234
8946 12:36:25.144 62:08:02.76 0.926 24.381 24.127 23.438 23.146 -19.809 0.377 0.359 2.768
8966 12:37:43.430 62:17:10.54 0.444 23.888 23.056 22.612 22.396 -18.577 0.387 0.630 3.585
8969 12:36:53.368 62:11:19.94 0.410 24.939 24.026 23.514 23.281 -17.391 0.454 0.317 1.659
8970 12:37:10.375 62:13:19.70 0.321 23.757 22.520 22.001 21.831 -18.198 0.544 0.336 1.361
8974 12:36:29.522 62:08:37.28 0.561 23.986 23.405 22.808 22.590 -18.911 0.425 0.725 4.741
8993 12:36:55.630 62:11:35.58 0.559 23.552 22.999 22.547 22.365 -19.176 0.353 0.369 2.437
9000 12:37:09.187 62:13:06.98 0.523 24.863 24.114 23.619 23.492 -17.986 0.382 0.615 4.037
9005 12:36:38.657 62:09:37.18 0.873 24.342 23.750 22.656 22.151 -20.523 0.605 1.102 8.436
9012 12:36:54.640 62:11:27.09 0.254 22.732 21.376 20.734 20.432 -18.654 0.676 1.172 4.909
9023 12:36:38.094 62:09:27.96 0.512 24.348 23.687 23.184 22.988 -18.359 0.391 0.224 1.430
9027 12:36:54.677 62:11:22.51 0.680 24.819 24.220 23.705 23.717 -18.646 0.156 0.579 4.254
9034 12:37:46.159 62:17:30.59 0.487 23.600 22.410 21.705 21.308 -19.585 0.580 0.365 2.273
9035 12:36:51.221 62:11:00.65 0.517 25.312 24.073 23.262 23.230 -18.156 0.549 0.174 0.817
9044 12:36:18.159 62:07:05.90 0.395 24.955 23.808 23.432 23.129 -17.462 0.428 0.326 1.864
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9053 12:36:20.942 62:07:33.01 0.434 22.446 21.590 21.101 20.910 -19.994 0.412 0.923 5.190
9059 12:37:23.467 62:14:48.18 0.253 21.401 20.130 19.509 19.252 -19.895 0.639 1.250 4.945
9067 12:37:13.093 62:13:33.77 0.841 23.254 22.831 22.151 21.890 -20.799 0.406 0.595 4.518
9069 12:36:34.665 62:09:01.57 0.401 24.352 23.582 23.317 23.140 -17.692 0.318 0.590 3.544
9079 12:37:15.969 62:13:48.73 0.447 25.162 24.354 23.997 23.803 -17.272 0.335 0.526 3.796
9087 12:36:50.745 62:10:58.72 0.475 22.677 21.847 21.333 21.141 -19.998 0.418 0.733 4.322
9088 12:37:16.261 62:13:48.63 0.447 23.985 23.497 23.267 23.072 -18.091 0.233 0.510 3.500
9112 12:36:41.110 62:09:49.08 0.410 22.530 21.307 20.604 20.270 -20.159 0.605 1.067 5.911
9133 12:37:46.856 62:17:20.20 0.486 23.920 23.367 22.824 22.771 -18.554 0.381 0.244 1.255
9134 12:36:35.111 62:09:05.28 0.200 23.144 22.280 21.896 21.793 -17.157 0.478 0.462 1.307
9139 12:37:13.564 62:13:28.14 0.557 24.674 24.291 23.859 23.757 -17.878 0.310 0.473 3.299
9142 12:37:13.859 62:13:35.22 0.778 23.202 22.510 21.680 21.402 -21.039 0.512 0.836 6.263
9144 12:36:57.500 62:11:35.10 1.013 23.983 23.704 23.217 22.945 -20.296 0.344 0.228 1.855
9161 12:36:59.575 62:11:53.79 1.020 24.100 23.605 22.745 22.204 -21.021 0.547 0.351 2.872
9165 12:36:58.093 62:11:37.64 0.680 23.865 23.594 23.023 22.997 -19.317 0.187 0.204 1.256
9166 12:37:53.116 62:18:00.37 0.640 24.513 24.001 23.287 23.105 -18.819 0.438 0.275 1.794
9168 12:36:46.862 62:10:20.18 0.170 23.847 23.146 22.891 22.666 -15.921 0.439 0.609 1.922
9181 12:36:26.458 62:07:54.02 1.395 23.868 23.809 23.597 23.142 -21.342 0.414 0.473 4.604
9182 12:36:20.943 62:07:14.36 1.148 23.860 23.287 22.504 21.764 -21.918 0.622 0.714 7.005
9204 12:37:15.063 62:13:34.15 0.899 23.899 23.572 22.735 22.535 -20.366 0.330 0.972 7.419
9208 12:37:17.293 62:13:56.42 0.336 22.407 21.488 21.099 20.909 -19.349 0.446 0.506 2.209
9210 12:36:20.913 62:07:11.52 1.150 25.144 24.168 22.967 21.930 -21.852 0.816 0.348 2.882
9211 12:37:27.599 62:14:58.86 0.841 24.122 23.697 23.076 22.782 -19.886 0.408 0.284 2.064
9214 12:37:46.351 62:17:17.80 0.570 23.248 22.379 21.715 21.509 -20.054 0.474 0.702 4.536
9216 12:36:23.243 62:07:29.31 0.483 24.198 23.266 22.650 22.466 -18.667 0.472 0.580 3.531
9246 12:37:54.506 62:18:06.90 0.681 24.931 24.066 23.064 22.598 -19.161 0.722 0.787 5.718
9250 12:37:52.719 62:17:51.84 0.299 23.855 23.097 23.087 22.929 -17.380 0.303 0.322 1.264
9256 12:36:20.778 62:07:16.84 0.493 23.164 22.446 21.974 21.902 -19.484 0.366 1.222 7.251
9261 12:37:30.584 62:15:16.07 0.847 23.752 23.544 22.788 22.565 -20.168 0.366 0.367 2.712
9279 12:36:25.991 62:07:51.01 0.200 22.958 22.072 21.666 21.554 -17.360 0.491 0.968 2.979
9281 12:37:53.744 62:17:55.84 0.770 24.353 23.858 23.063 22.841 -19.616 0.461 0.605 4.545
9285 12:37:45.194 62:16:55.43 0.852 25.917 24.133 22.629 21.905 -20.570 0.845 0.249 1.784
9316 12:37:48.675 62:17:23.89 0.438 22.810 21.601 20.874 20.551 -20.078 0.594 0.399 2.349
9325 12:37:54.252 62:17:55.44 1.247 24.282 24.111 23.643 23.135 -20.793 0.455 0.289 2.395
9328 12:37:11.752 62:13:00.43 0.485 24.131 23.518 23.119 23.116 -18.339 0.316 0.185 0.882
9348 12:36:36.418 62:08:54.66 0.513 24.673 22.639 21.628 21.266 -19.672 0.749 0.165 0.873
9350 12:36:18.827 62:06:55.79 0.200 - 20.161 19.656 19.460 -20.015 0.547 0.743 2.361
9353 12:36:23.353 62:07:22.13 0.638 25.762 23.783 22.544 22.004 -19.404 0.867 0.837 6.173
9355 12:37:02.049 62:11:22.82 0.136 20.328 19.592 19.099 19.050 -18.897 0.488 1.817 4.258
9377 12:36:33.228 62:08:34.87 0.934 22.524 21.966 21.432 20.956 -21.974 0.511 0.223 1.766
9393 12:36:24.931 62:07:25.70 0.997 - 24.766 23.002 22.191 -20.920 0.804 0.285 1.994
9404 12:37:26.370 62:14:37.41 1.224 24.366 24.067 23.507 23.273 -20.426 0.357 0.595 3.890
9408 12:37:05.170 62:12:10.55 0.387 23.826 22.992 22.633 22.462 -18.221 0.400 0.872 4.830
9409 12:37:24.813 62:14:26.24 0.567 24.203 23.821 23.261 23.059 -18.495 0.386 0.337 2.245
9416 12:37:11.141 62:12:56.92 0.484 24.383 23.697 23.308 23.170 -18.151 0.335 0.291 1.950
9428 12:37:24.354 62:14:23.49 0.528 23.789 23.031 22.533 22.343 -19.096 0.396 0.845 5.443
9435 12:36:24.661 62:07:27.25 0.509 22.952 22.091 21.437 21.154 -20.011 0.497 0.565 3.289
9462 12:37:41.451 62:16:19.73 0.504 23.944 23.108 22.569 22.426 -18.912 0.416 0.549 3.382
9471 12:36:34.301 62:08:26.54 0.956 23.958 23.847 23.368 23.162 -19.913 0.273 0.486 3.831
9483 12:36:52.472 62:10:35.65 0.320 22.960 22.078 21.820 21.661 -18.611 0.392 0.551 2.459
9486 12:37:29.531 62:14:53.79 0.841 23.807 23.498 22.531 22.304 -20.407 0.426 0.966 7.331
9491 12:36:32.331 62:08:14.74 0.850 25.307 23.088 21.658 20.927 -21.535 0.848 0.437 3.315
9493 12:36:51.112 62:10:30.92 0.410 22.650 21.100 20.315 19.875 -20.386 0.674 0.680 4.087
9506 12:37:26.022 62:14:29.52 1.021 23.276 23.079 22.465 22.156 -21.103 0.368 1.263 9.702
9515 12:36:29.329 62:07:51.11 0.248 24.503 23.451 22.965 22.871 -16.553 0.518 0.600 2.218
9524 12:37:07.270 62:12:13.89 0.655 25.478 23.251 21.899 21.479 -20.211 0.772 0.233 1.530
9530 12:36:33.126 62:08:19.86 0.845 24.136 23.190 22.059 21.677 -20.952 0.598 -0.566 4.502
9541 12:37:01.477 62:11:35.53 0.595 23.654 22.827 22.114 21.875 -19.767 0.496 0.719 4.797
9545 12:37:57.066 62:18:05.05 0.189 22.134 21.488 21.162 21.088 -17.864 0.392 0.610 1.961
9553 12:36:48.211 62:10:02.64 0.681 23.259 22.779 22.103 21.933 -20.202 0.361 0.748 5.344
9562 12:37:55.048 62:17:42.22 1.000 24.189 23.742 22.948 22.560 -20.621 0.463 0.866 6.546
9566 12:37:41.049 62:16:04.40 0.439 24.517 23.808 23.339 23.102 -17.802 0.391 0.487 2.976
9575 12:36:36.148 62:08:43.18 0.561 21.937 21.099 20.434 20.216 -21.285 0.476 0.782 5.642
9587 12:36:35.358 62:08:26.31 1.114 24.105 23.922 23.293 22.664 -20.874 0.491 0.956 7.527
9588 12:37:18.411 62:13:28.56 0.475 24.832 23.739 22.907 22.594 -18.232 0.616 0.551 3.220
9591 12:37:43.495 62:16:31.60 0.444 23.058 22.028 21.352 21.131 -19.676 0.535 1.180 6.716
9600 12:37:27.825 62:14:36.99 0.940 24.510 23.244 22.011 21.459 -21.474 0.669 0.618 4.794
9605 12:37:21.474 62:13:46.03 1.021 24.336 23.642 22.702 22.061 -21.157 0.623 0.634 5.182
9607 12:37:08.175 62:12:15.08 0.594 23.695 22.840 22.241 22.044 -19.650 0.445 0.362 2.298
9609 12:36:37.639 62:08:39.96 0.766 26.372 24.903 23.445 23.013 -19.242 0.777 0.557 4.059
9613 12:37:21.155 62:13:43.47 1.020 22.763 22.671 22.185 21.944 -21.323 0.299 0.274 2.136
9617 12:37:20.873 62:13:40.29 1.019 23.926 23.550 22.834 22.404 -20.831 0.464 0.630 4.631
9623 12:37:22.350 62:13:50.05 1.021 23.633 23.507 22.854 22.565 -20.697 0.352 0.524 4.175
9627 12:37:16.703 62:13:10.19 0.899 23.914 23.349 22.462 22.129 -20.719 0.460 0.158 1.076
9631 12:37:22.589 62:13:56.62 1.022 23.061 22.553 21.790 21.330 -21.911 0.502 0.897 7.084
9635 12:36:24.813 62:07:19.05 0.114 19.751 19.175 18.825 18.704 -18.954 0.420 1.005 2.032
9643 12:37:26.707 62:14:18.83 1.143 24.860 24.012 22.909 22.065 -21.623 0.730 0.762 6.022
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9655 12:37:23.136 62:13:53.54 0.474 24.949 24.166 23.516 23.335 -17.725 0.476 0.456 2.650
9665 12:36:53.392 62:10:25.83 0.971 24.036 23.531 22.864 22.494 -20.594 0.445 0.587 4.594
9672 12:37:39.535 62:15:46.78 0.992 24.687 24.141 23.442 22.998 -20.147 0.492 0.646 5.198
9691 12:37:38.928 62:15:41.01 0.190 23.467 22.944 22.673 22.624 -16.458 0.331 0.230 0.628
9696 12:37:53.193 62:17:16.60 1.365 24.266 24.061 23.733 23.310 -21.007 0.443 0.215 1.999
9704 12:37:47.384 62:16:36.38 0.850 24.564 24.076 23.109 22.825 -19.880 0.468 0.269 1.935
9715 12:37:56.620 62:17:43.79 0.377 23.771 23.015 22.769 22.536 -18.106 0.364 0.684 3.944
9717 12:36:37.333 62:08:30.99 0.971 23.606 23.216 22.219 21.532 -21.494 0.636 0.560 4.309
9719 12:36:41.597 62:09:03.25 0.275 23.479 22.751 22.510 22.403 -17.546 0.338 1.289 5.842
9720 12:36:36.836 62:08:29.40 0.766 23.828 23.476 22.762 22.553 -19.900 0.412 0.888 6.532
9725 12:37:18.564 62:13:15.06 1.521 23.585 23.360 23.089 22.791 -21.936 0.428 0.187 1.534
9726 12:36:47.835 62:09:40.02 0.475 24.936 24.221 23.586 23.608 -17.671 0.440 0.543 2.862
9727 12:37:05.871 62:11:53.58 0.903 22.856 22.030 21.000 20.580 -22.250 0.554 0.830 6.410
9735 12:37:39.352 62:15:39.32 1.000 23.976 23.824 23.204 22.827 -20.355 0.393 0.543 4.355
9742 12:37:57.752 62:17:45.76 1.153 24.449 24.138 23.506 22.915 -20.753 0.512 0.562 5.137
9750 12:37:39.058 62:15:42.79 0.189 22.665 22.241 21.995 22.116 -17.178 0.279 1.087 3.546
9754 12:37:19.653 62:13:37.51 0.478 23.257 21.581 20.529 20.203 -20.506 0.766 1.460 8.673
9757 12:37:07.250 62:11:57.63 0.594 23.563 23.136 22.553 22.502 -19.365 0.363 0.785 4.995
9758 12:37:43.310 62:16:14.01 0.633 23.874 22.603 21.585 21.241 -20.445 0.650 0.464 3.543
9764 12:37:09.226 62:12:10.52 0.476 24.496 23.758 23.207 23.106 -18.107 0.413 0.303 1.744
9766 12:37:18.593 62:13:12.02 0.558 24.939 24.226 23.664 23.526 -18.069 0.404 0.364 2.328
9769 12:37:25.583 62:14:03.09 0.640 24.819 24.139 23.596 23.401 -18.508 0.415 0.721 4.966
9772 12:36:41.876 62:08:57.12 0.635 24.521 23.954 23.370 23.297 -18.719 0.369 0.716 4.989
9773 12:37:50.764 62:17:07.02 0.704 22.671 21.731 20.632 20.292 -21.761 0.627 1.548 13.526
9785 12:37:00.763 62:11:07.11 0.800 24.011 23.592 22.810 22.624 -19.973 0.426 0.550 4.063
9787 12:37:19.025 62:13:15.21 1.003 23.682 23.660 23.093 22.881 -20.340 0.281 0.432 3.396
9798 12:37:24.266 62:13:52.97 0.946 23.518 23.353 22.698 22.417 -20.607 0.353 0.815 6.396
9818 12:37:15.148 62:12:46.42 0.955 24.931 24.181 23.203 22.859 -20.180 0.486 1.381 10.065
9828 12:36:28.073 62:07:15.65 1.350 24.961 24.317 23.754 23.396 -20.783 0.515 1.196 9.936
9833 12:36:52.401 62:10:19.94 0.457 23.888 22.969 22.443 22.246 -18.770 0.436 1.307 7.705
9854 12:37:59.298 62:17:53.10 0.179 23.709 22.918 22.623 22.514 -16.251 0.455 0.256 0.778
9867 12:37:08.980 62:12:01.97 0.857 23.708 23.405 22.677 22.528 -20.281 0.325 0.833 6.360
9869 12:38:00.094 62:18:08.03 0.375 - 20.906 19.970 19.602 -20.314 0.803 0.496 2.680
9886 12:36:57.744 62:10:40.75 0.936 24.959 23.962 22.605 22.063 -20.857 0.658 0.139 0.894
9887 12:37:48.386 62:16:34.80 0.117 23.728 23.220 22.904 22.907 -15.007 0.371 0.222 0.325
9890 12:37:49.105 62:16:48.77 1.168 23.982 24.069 23.536 23.212 -20.454 0.338 1.071 9.516
9912 12:37:26.607 62:14:06.35 0.475 24.133 22.372 21.417 21.046 -19.651 0.737 0.579 3.506
9919 12:37:19.109 62:13:08.67 0.423 24.528 23.628 23.254 22.963 -17.850 0.339 0.341 1.971
9947 12:37:55.087 62:17:17.75 1.306 23.316 23.085 22.727 22.203 -21.954 0.463 1.200 10.711
9948 12:36:52.279 62:09:57.63 0.750 24.696 23.788 22.803 22.556 -19.797 0.582 0.431 3.044
9983 12:37:16.563 62:12:45.24 0.106 24.523 24.224 23.860 23.938 -13.882 0.263 0.233 0.361
9991 12:36:34.271 62:07:54.61 0.971 24.019 23.275 22.432 21.931 -21.131 0.562 0.757 6.005
9995 12:36:34.109 62:07:48.64 0.465 24.896 23.700 23.069 22.898 -18.127 0.509 0.713 4.068
9999 12:37:47.071 62:16:31.85 0.440 22.769 20.843 19.883 19.478 -20.922 0.783 1.458 10.003
10002 12:37:23.585 62:13:32.10 0.479 24.379 23.605 23.154 22.863 -18.239 0.400 0.630 3.800
10008 12:36:51.634 62:09:54.59 0.136 22.341 21.709 21.358 21.265 -16.826 0.428 0.319 0.661
10009 12:36:36.520 62:08:06.14 0.846 26.115 24.125 22.677 22.119 -20.413 0.780 0.410 3.081
10011 12:36:56.087 62:10:20.59 0.937 24.574 24.048 23.082 22.707 -20.262 0.486 0.467 3.592
10019 12:37:02.844 62:11:10.23 0.559 23.841 22.570 21.605 21.191 -19.977 0.686 0.497 3.125
10023 12:37:03.989 62:11:16.67 1.015 24.510 24.450 24.153 23.914 -19.338 0.261 0.929 7.058
10038 12:36:57.808 62:10:30.40 0.680 24.774 24.242 23.457 23.347 -18.859 0.315 0.641 4.537
10050 12:37:56.093 62:17:25.00 0.682 24.203 22.892 21.696 21.219 -20.532 0.770 0.454 3.358
10051 12:37:05.609 62:11:29.02 0.136 23.703 22.918 22.551 22.384 -15.550 0.509 0.967 2.320
10052 12:37:26.476 62:13:58.17 0.473 23.406 22.216 21.419 21.061 -19.727 0.619 0.411 2.614
10058 12:36:57.347 62:10:26.06 0.846 25.032 24.059 22.843 22.356 -20.216 0.657 0.173 1.135
10070 12:36:25.983 62:06:55.13 0.638 22.501 21.393 20.448 20.134 -21.619 0.604 0.891 6.118
10080 12:36:49.971 62:09:35.57 0.286 24.022 23.023 22.685 22.513 -17.372 0.435 0.514 2.259
10091 12:38:01.517 62:17:51.57 0.971 23.649 23.290 22.531 22.189 -20.905 0.423 0.312 2.503
10097 12:37:18.043 62:12:48.13 0.909 24.667 23.673 22.584 22.088 -20.738 0.619 1.038 7.898
10106 12:36:48.612 62:09:32.29 0.518 22.776 21.909 21.221 20.967 -20.262 0.504 1.020 6.640
10107 12:37:02.539 62:11:05.56 1.014 23.795 23.760 23.364 23.232 -20.037 0.221 0.472 3.377
10113 12:37:07.797 62:11:37.62 0.557 23.503 22.997 22.460 22.412 -19.285 0.357 0.717 4.523
10114 12:37:18.506 62:12:51.27 1.224 23.992 23.788 23.487 23.097 -20.691 0.363 0.789 6.107
10128 12:37:23.393 62:13:32.98 0.476 24.452 22.692 21.730 21.364 -19.341 0.739 0.654 3.848
10137 12:37:19.587 62:12:56.20 0.909 25.084 24.019 22.850 22.390 -20.449 0.605 0.415 3.178
10159 12:37:41.736 62:15:36.78 0.306 24.832 23.657 23.148 22.918 -16.924 0.543 0.225 0.851
10162 12:37:32.245 62:14:31.67 0.477 24.328 22.758 21.895 21.521 -19.240 0.681 1.139 6.826
10183 12:37:13.027 62:12:09.20 0.556 24.356 23.461 22.835 22.835 -18.908 0.423 0.668 4.218
10185 12:37:46.820 62:16:01.39 0.476 24.683 23.858 23.357 23.218 -17.988 0.403 0.285 1.527
10215 12:37:59.473 62:17:33.06 1.084 22.968 22.514 21.735 21.193 -22.241 0.529 1.083 8.434
10227 12:36:32.620 62:07:22.39 0.915 23.579 23.509 22.906 22.662 -20.272 0.313 0.349 2.700
10233 12:37:56.369 62:17:07.82 0.960 23.384 23.150 22.492 22.293 -20.796 0.305 0.880 6.661
10248 12:36:31.636 62:07:14.44 0.596 23.817 22.924 22.278 22.094 -19.626 0.460 0.356 2.203
10249 12:36:30.485 62:07:06.07 0.399 23.908 23.061 22.619 22.385 -18.256 0.431 0.397 2.124
10250 12:37:58.924 62:17:25.55 0.641 25.127 24.639 24.177 24.071 -17.936 0.340 0.809 6.094
10252 12:37:03.537 62:11:01.84 0.518 23.935 22.437 21.487 21.154 -19.873 0.684 0.299 1.784
10263 12:37:58.792 62:17:30.69 0.772 23.033 22.654 21.917 21.751 -20.762 0.414 0.570 4.177
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TKRS ID1 R.A.(2000)1 Dec.1 z1 mB [AB] mV mi mz MB [Vega] (B − V )rest ri [
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10268 12:37:32.362 62:14:18.39 1.224 23.565 23.008 22.494 21.822 -22.129 0.567 0.904 8.284
10291 12:37:10.498 62:11:42.58 0.855 24.153 23.346 22.509 22.180 -20.516 0.504 0.946 7.249
10312 12:37:41.422 62:15:15.69 0.377 23.665 22.949 22.559 22.245 -18.205 0.420 0.218 0.981
10326 12:36:44.884 62:08:44.31 0.971 24.597 24.165 22.709 21.942 -21.069 0.714 0.442 3.492
10338 12:37:38.732 62:14:55.40 0.821 23.956 23.974 23.473 23.244 -19.397 0.285 0.344 2.517
10344 12:36:51.109 62:09:38.65 0.206 22.515 21.805 21.529 21.438 -17.797 0.397 0.427 1.319
10349 12:37:15.446 62:12:11.88 1.021 27.117 24.722 23.133 22.216 -20.985 0.841 0.233 1.800
10350 12:37:08.688 62:11:28.26 0.907 22.861 22.790 22.276 22.099 -20.835 0.249 0.442 3.412
10354 12:36:39.309 62:07:59.82 0.560 24.264 23.886 23.218 22.964 -18.478 0.443 0.333 1.895
10357 12:37:09.127 62:11:28.42 1.340 23.517 23.465 23.237 22.610 -21.797 0.450 0.335 3.136
10365 12:36:57.885 62:10:12.78 0.410 24.189 22.764 21.905 21.667 -18.739 0.724 0.403 2.131
10372 12:36:52.333 62:09:31.90 0.230 23.489 22.868 22.626 22.449 -17.007 0.358 0.539 2.076
10373 12:37:26.230 62:13:46.95 0.474 23.013 21.105 20.062 19.646 -20.948 0.799 0.695 4.393
10386 12:37:46.278 62:15:43.38 0.189 24.534 23.894 23.810 23.659 -15.460 0.359 0.296 0.905
10399 12:36:42.434 62:08:21.86 0.936 23.743 23.290 22.472 22.110 -20.859 0.457 0.270 2.119
10409 12:37:53.078 62:16:31.60 0.913 23.174 22.806 22.122 22.056 -20.934 0.202 0.674 5.086
10422 12:36:25.437 62:06:16.67 1.218 23.986 23.659 22.791 21.832 -22.256 0.699 0.412 4.032
10435 12:37:00.942 62:10:28.33 0.562 23.890 23.079 22.487 22.172 -19.185 0.474 0.324 2.012
10436 12:36:44.027 62:08:35.19 0.519 23.885 22.099 21.018 20.596 -20.291 0.781 0.939 6.524
10437 12:37:19.211 62:12:36.11 0.484 23.698 23.012 22.408 22.116 -18.922 0.462 0.503 3.166
10457 12:37:48.590 62:15:57.06 0.641 24.456 23.322 22.354 22.088 -19.742 0.578 0.284 1.525
10462 12:36:34.391 62:07:18.82 0.801 23.693 23.213 22.285 22.021 -20.521 0.486 0.883 6.525
10466 12:37:55.807 62:16:56.53 0.442 24.232 21.970 21.014 20.642 -19.809 0.786 0.392 2.344
10478 12:37:39.171 62:14:54.47 0.821 22.824 22.012 21.197 20.860 -21.706 0.523 0.563 4.185
10479 12:37:03.560 62:10:48.19 0.425 23.719 22.879 22.313 22.125 -18.664 0.464 0.865 4.623
10481 12:37:29.764 62:13:48.81 0.298 23.998 22.600 21.919 21.726 -17.893 0.658 0.314 1.145
10496 12:37:40.936 62:15:17.13 0.377 21.332 19.896 19.100 18.763 -21.326 0.697 1.577 10.053
10498 12:37:08.906 62:11:17.76 0.639 24.924 23.836 22.835 22.532 -19.241 0.607 0.234 1.312
10507 12:37:58.870 62:17:07.15 0.484 23.613 22.907 22.394 22.308 -18.990 0.388 0.845 4.955
10511 12:37:00.100 62:10:13.48 0.937 24.193 24.382 23.535 23.273 -19.727 0.318 0.343 2.613
10512 12:37:09.667 62:11:19.08 1.175 24.097 23.867 23.305 22.742 -20.991 0.484 0.433 3.677
10513 12:37:35.865 62:14:26.21 1.140 23.586 23.438 22.906 22.479 -21.125 0.407 0.584 4.884
10517 12:37:26.412 62:13:21.95 0.299 24.565 23.490 23.195 23.057 -17.022 0.431 0.806 3.479
10518 12:36:29.550 62:06:46.55 0.798 22.224 21.613 20.764 20.543 -22.020 0.482 0.946 7.139
10519 12:36:36.867 62:07:35.01 1.003 23.159 22.707 21.990 21.533 -21.647 0.488 0.825 6.611
10522 12:37:10.557 62:11:40.55 0.788 22.845 22.240 21.342 21.093 -21.411 0.503 1.151 8.862
10524 12:36:43.876 62:08:22.16 0.956 23.670 23.362 22.760 22.489 -20.571 0.355 0.735 5.636
10527 12:36:39.509 62:07:55.16 0.517 24.011 23.016 22.450 22.383 -19.088 0.428 0.958 6.329
10529 12:37:06.345 62:10:57.40 0.906 24.302 23.952 23.253 22.966 -19.924 0.386 0.641 4.994
10542 12:37:24.342 62:13:01.04 1.488 23.930 24.096 24.001 23.724 -20.880 0.324 0.141 1.048
10544 12:37:24.129 62:13:00.68 0.483 24.701 23.708 23.432 23.499 -18.092 0.293 0.664 4.749
10545 12:37:36.923 62:14:32.90 0.633 24.585 23.812 23.091 22.962 -18.989 0.442 1.526 10.607
10548 12:37:36.087 62:14:24.47 1.139 23.820 23.647 23.248 22.908 -20.687 0.355 0.376 3.701
10558 12:37:54.957 62:16:44.75 0.306 23.032 22.008 21.564 21.322 -18.573 0.494 0.772 3.534
10564 12:36:46.763 62:08:40.80 0.957 23.422 23.206 22.527 22.261 -20.803 0.350 1.085 8.578
10574 12:37:21.252 62:12:47.00 0.106 19.575 17.633 17.496 17.834 -19.696 0.308 2.591 4.979
10581 12:36:42.286 62:08:06.27 1.139 24.992 24.673 24.203 23.663 -19.950 0.463 1.266 11.873
10588 12:37:07.653 62:11:11.89 0.471 23.183 21.689 20.829 20.489 -20.266 0.670 0.409 2.671
10595 12:37:45.048 62:15:22.60 0.711 24.001 23.468 22.870 22.706 -19.578 0.395 0.428 3.025
10605 12:36:35.651 62:07:20.32 0.569 25.074 24.354 23.773 23.585 -17.998 0.424 0.401 2.591
10608 12:36:52.530 62:09:19.80 0.954 26.201 23.701 22.223 21.476 -21.468 0.794 0.243 1.799
10620 12:36:43.012 62:08:07.97 0.937 24.355 23.748 22.809 22.377 -20.576 0.528 0.795 6.332
10624 12:36:29.047 62:06:29.05 0.969 24.209 23.463 22.583 22.077 -20.976 0.570 0.424 3.257
10625 12:37:27.348 62:13:18.78 0.513 22.921 22.415 21.827 21.909 -19.678 0.376 0.258 1.443
10638 12:37:25.051 62:12:59.98 0.800 24.258 23.903 23.117 22.887 -19.677 0.425 0.531 3.937
10651 12:37:12.227 62:11:31.34 1.220 23.810 23.671 23.215 22.728 -21.105 0.430 1.138 8.809
10655 12:37:41.074 62:14:51.20 0.528 23.488 22.737 22.162 22.035 -19.430 0.416 0.389 2.234
10677 12:37:10.566 62:11:16.12 0.840 24.263 23.944 23.348 23.176 -19.567 0.337 0.462 3.495
10683 12:36:45.558 62:08:25.20 0.475 23.604 21.909 21.054 20.647 -20.072 0.694 0.896 5.335
10696 12:37:04.308 62:10:29.81 0.298 24.543 23.718 23.399 23.172 -16.786 0.410 0.215 0.826
10701 12:37:32.312 62:13:44.82 0.510 24.321 23.818 23.340 23.261 -18.206 0.343 0.335 2.012
10703 12:37:52.716 62:16:28.04 0.306 20.011 19.415 18.890 18.567 -21.166 0.464 0.410 1.760
10705 12:36:42.218 62:07:54.51 0.493 24.366 23.710 23.180 23.100 -18.245 0.387 0.246 1.355
10709 12:37:11.604 62:11:26.22 0.410 23.416 22.425 21.929 21.733 -18.987 0.443 0.705 3.801
10710 12:38:03.122 62:17:27.17 0.508 23.280 22.638 22.159 22.152 -19.376 0.350 1.365 8.340
10712 12:36:34.842 62:07:10.21 0.634 22.799 21.724 20.843 20.499 -21.193 0.607 0.759 5.064
10713 12:37:11.394 62:11:22.04 0.784 24.462 23.753 22.802 22.525 -19.941 0.540 0.694 5.105
10718 12:37:50.354 62:15:52.62 0.453 24.207 22.615 21.696 21.352 -19.233 0.722 0.601 3.358
10723 12:37:33.353 62:13:51.73 0.511 24.601 23.435 22.559 22.321 -18.791 0.609 0.421 2.523
10724 12:36:46.681 62:08:33.29 0.971 22.863 22.066 21.107 20.591 -22.468 0.587 0.566 4.522
10727 12:37:00.484 62:10:01.76 0.790 24.325 23.958 23.277 23.083 -19.472 0.399 0.557 4.114
10737 12:37:36.135 62:14:10.16 0.931 24.246 24.089 23.524 23.296 -19.694 0.304 0.941 7.622
10740 12:36:52.215 62:09:00.92 0.972 25.447 24.104 22.649 21.792 -21.208 0.825 0.225 1.773
10752 12:38:04.385 62:17:24.94 0.278 24.622 23.783 23.422 23.236 -16.537 0.417 0.513 2.043
10771 12:36:32.444 62:06:40.81 1.150 24.170 24.054 23.769 23.260 -20.384 0.385 0.548 5.540
10777 12:37:02.490 62:10:10.35 0.505 24.899 24.069 23.375 23.050 -18.029 0.522 0.210 1.046
10781 12:36:37.850 62:07:23.40 0.841 24.420 23.648 22.695 22.384 -20.273 0.523 1.127 8.547
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10793 12:36:57.736 62:09:37.57 0.790 23.525 23.096 22.432 22.221 -20.320 0.410 1.280 9.626
10795 12:38:02.360 62:17:13.22 0.232 23.190 22.475 22.151 22.026 -17.400 0.397 0.470 1.757
10798 12:36:52.881 62:09:10.93 0.457 24.465 23.591 23.133 22.947 -18.126 0.395 0.697 4.216
10799 12:37:58.684 62:16:44.13 0.819 25.658 23.308 21.811 21.175 -21.185 0.838 0.308 2.249
10807 12:37:20.645 62:12:16.63 0.475 25.132 24.457 23.928 23.982 -17.394 0.383 0.339 1.843
10808 12:37:30.314 62:13:26.19 1.023 23.836 23.015 22.175 21.603 -21.629 0.597 1.251 10.241
10811 12:37:08.327 62:10:56.01 0.422 21.774 20.780 20.376 20.111 -20.699 0.362 1.305 7.677
10829 12:37:21.753 62:12:25.29 0.480 23.248 22.209 21.582 21.255 -19.710 0.516 0.359 2.024
10836 12:36:28.961 62:06:16.01 1.264 22.926 22.507 21.880 21.152 -23.001 0.606 1.065 6.822
10843 12:37:14.618 62:11:32.48 1.450 24.410 24.212 24.032 23.619 -21.035 0.413 0.951 9.323
10846 12:37:01.217 62:09:57.67 0.753 24.767 23.851 22.734 22.379 -19.884 0.633 0.754 5.561
10852 12:38:00.200 62:16:47.91 0.929 24.232 23.993 23.185 22.824 -20.121 0.436 0.281 2.216
10855 12:37:04.685 62:10:28.43 0.410 23.384 22.390 21.934 21.676 -19.011 0.415 0.790 4.345
10860 12:36:46.998 62:08:22.78 0.642 24.106 22.506 21.321 20.937 -20.739 0.719 0.402 2.570
10862 12:37:30.881 62:13:27.87 0.890 23.966 23.344 22.379 22.091 -20.745 0.443 0.300 2.216
10869 12:37:37.297 62:14:11.08 0.849 23.607 23.002 22.132 21.769 -20.886 0.506 1.148 8.780
10871 12:36:51.807 62:08:59.95 0.972 26.112 24.206 22.895 22.080 -20.927 0.812 0.218 1.833
10876 12:37:24.435 62:12:41.81 0.798 25.341 23.261 21.801 21.210 -21.075 0.829 0.627 4.750
10887 12:37:57.612 62:16:31.78 0.820 24.427 24.012 22.968 22.646 -19.926 0.505 0.420 3.044
10892 12:36:55.833 62:09:25.47 0.419 23.427 22.529 22.091 21.874 -18.936 0.381 0.516 2.806
10915 12:36:30.068 62:06:14.90 1.266 24.224 23.915 23.429 22.603 -21.628 0.591 0.610 5.973
10932 12:36:55.313 62:09:12.72 0.420 24.110 23.109 22.550 22.347 -18.395 0.473 0.433 2.196
10934 12:38:02.263 62:17:20.26 0.278 22.135 21.253 20.903 20.763 -19.068 0.413 0.772 3.131
10966 12:36:55.733 62:09:17.50 0.419 23.314 21.750 20.886 20.468 -19.825 0.724 0.788 4.351
10977 12:36:29.713 62:06:09.53 0.748 24.173 23.653 23.126 22.879 -19.466 0.399 0.932 6.993
10979 12:36:32.135 62:06:25.17 0.987 23.741 23.500 22.917 22.654 -20.508 0.341 0.490 3.944
11004 12:37:03.912 62:10:09.33 0.321 22.820 22.290 22.205 22.086 -18.380 0.282 0.841 3.895
11008 12:37:22.934 62:12:17.94 0.962 24.331 23.966 23.243 22.926 -20.143 0.405 0.637 4.813
11024 12:37:49.726 62:15:32.81 0.163 21.875 21.233 20.973 20.923 -17.749 0.397 0.852 2.153
11032 12:36:50.221 62:08:44.59 0.434 22.808 21.278 20.482 20.128 -20.393 0.661 0.792 4.675
11039 12:37:31.158 62:13:14.92 0.851 24.436 24.322 23.584 23.267 -19.422 0.390 0.441 3.352
11048 12:36:41.449 62:07:30.17 1.137 24.197 23.802 23.266 22.618 -21.004 0.523 0.619 5.111
11051 12:36:36.335 62:07:07.10 0.276 22.155 21.297 21.002 20.775 -19.008 0.403 1.758 8.606
11074 12:37:47.375 62:15:12.71 0.679 22.942 21.964 21.052 20.776 -21.212 0.522 0.684 4.812
11082 12:36:49.267 62:08:23.19 0.397 24.438 23.633 23.277 22.992 -17.644 0.389 0.397 2.172
11112 12:37:22.412 62:12:16.57 0.965 24.475 23.364 22.117 21.555 -21.472 0.662 0.836 6.553
11129 12:37:36.732 62:13:49.20 0.412 23.967 23.149 22.765 22.584 -18.247 0.350 0.501 2.689
11147 12:36:58.300 62:09:23.22 0.529 23.682 22.787 22.221 22.016 -19.381 0.441 0.663 4.375
11164 12:37:11.029 62:10:48.08 0.483 24.560 23.850 23.303 23.142 -18.055 0.414 0.237 1.210
11166 12:37:26.986 62:12:48.63 0.475 24.573 22.975 22.084 21.715 -19.021 0.696 0.375 2.576
11168 12:37:04.294 62:09:59.65 0.321 24.092 23.109 22.935 22.742 -17.576 0.387 0.196 0.780
11169 12:36:45.783 62:07:54.27 1.432 23.487 23.222 22.837 22.288 -22.453 0.526 0.382 3.855
11179 12:37:11.481 62:10:55.16 0.855 23.698 23.180 22.377 22.100 -20.626 0.438 1.158 8.916
11184 12:38:04.448 62:17:08.81 0.484 23.020 21.527 20.584 20.170 -20.554 0.719 0.735 4.516
11190 12:37:56.221 62:16:03.72 0.452 23.990 23.126 22.594 22.567 -18.584 0.420 0.500 2.504
11192 12:37:05.995 62:10:10.25 0.523 - 24.073 23.493 23.340 -18.070 0.407 0.616 4.023
11196 12:37:04.550 62:10:03.81 0.230 22.148 21.494 21.238 21.210 -18.378 0.350 1.385 5.328
11220 12:37:34.345 62:13:26.40 1.021 24.134 23.946 23.285 22.778 -20.454 0.458 0.545 4.408
11280 12:37:33.381 62:13:40.07 0.105 20.288 19.541 19.099 19.013 -18.297 0.521 1.035 1.756
11297 12:36:54.794 62:08:47.43 0.791 24.545 23.002 21.619 21.091 -21.207 0.776 0.393 2.891
11299 12:37:01.964 62:09:39.11 0.750 23.315 23.089 22.485 22.294 -20.115 0.355 0.780 5.919
11300 12:37:17.737 62:11:27.00 0.213 23.796 23.025 22.693 22.532 -16.637 0.436 0.768 2.574
11312 12:37:32.228 62:13:04.81 1.358 24.315 24.108 23.699 23.185 -21.197 0.495 0.138 1.127
11316 12:36:39.173 62:06:59.14 0.846 23.525 23.055 22.155 21.924 -20.800 0.435 0.998 7.587
11325 12:37:29.904 62:13:00.76 0.512 23.277 21.240 20.147 19.751 -21.109 0.794 0.938 6.108
11336 12:37:49.280 62:15:04.00 0.298 23.428 22.701 22.585 22.461 -17.785 0.317 0.585 2.737
11342 12:37:36.466 62:13:38.84 0.512 23.438 22.701 22.210 22.171 -19.340 0.368 0.892 5.442
11352 12:37:58.329 62:16:07.35 0.850 24.461 24.219 23.467 23.172 -19.527 0.403 0.245 1.754
11365 12:36:39.093 62:06:52.27 0.516 23.936 23.360 22.824 22.834 -18.724 0.365 0.735 3.983
11370 12:37:11.609 62:10:42.35 0.778 23.045 22.668 22.047 21.870 -20.655 0.386 0.654 4.828
11411 12:37:06.862 62:10:06.60 0.936 23.663 23.326 22.626 22.365 -20.632 0.363 0.875 6.855
11480 12:36:50.573 62:08:13.42 0.484 24.126 22.849 22.055 21.736 -19.166 0.611 0.835 5.070
11491 12:37:40.615 62:13:57.85 0.510 24.371 23.480 22.810 22.643 -18.636 0.482 0.450 2.661
11508 12:37:22.660 62:11:56.75 0.488 23.932 23.104 22.576 22.433 -18.822 0.414 0.299 1.741
11511 12:38:01.580 62:16:26.88 0.483 - 22.645 21.573 21.284 -19.488 0.750 1.435 8.397
11594 12:37:39.819 62:13:52.52 1.359 23.490 23.443 22.986 22.544 -21.767 0.472 1.142 8.700
11619 12:37:06.933 62:09:59.68 0.433 23.296 22.285 21.812 21.567 -19.288 0.419 0.551 3.203
11625 12:37:14.274 62:10:49.76 0.136 23.163 22.656 22.381 22.297 -15.936 0.358 0.816 1.940
11643 12:37:14.149 62:10:44.33 0.821 23.236 23.009 22.564 22.261 -20.328 0.342 0.287 2.025
11644 12:37:17.652 62:11:14.04 0.903 24.747 22.955 21.468 20.664 -22.030 0.852 0.485 3.762
11653 12:37:22.340 62:11:45.41 0.529 23.216 22.487 21.995 21.896 -19.642 0.373 0.763 4.677
11657 12:37:52.544 62:15:13.41 1.170 24.010 23.211 22.409 22.035 -21.643 0.524 0.138 1.003
11667 12:37:26.926 62:12:18.03 0.793 23.574 23.121 22.372 22.089 -20.407 0.449 0.348 2.501
11701 12:36:32.007 62:05:46.14 0.519 24.968 23.944 23.445 23.412 -18.137 0.396 1.128 7.451
11702 12:36:42.451 62:07:01.55 0.682 26.189 23.746 22.300 21.833 -19.930 0.814 0.245 1.678
11704 12:36:53.047 62:08:17.15 0.562 24.454 23.953 23.469 23.561 -18.295 0.317 0.297 2.006
11727 12:37:41.854 62:13:58.52 0.512 23.689 21.771 20.761 20.426 -20.533 0.737 0.286 1.775
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11802 12:37:46.585 62:14:14.34 0.511 23.892 22.523 21.703 21.538 -19.674 0.586 1.359 7.783
11829 12:37:31.296 62:12:35.42 0.850 26.106 24.524 23.108 22.520 -20.014 0.770 0.251 1.806
11885 12:38:01.780 62:16:11.16 0.457 25.050 24.097 23.474 23.122 -17.675 0.513 0.647 3.935
11888 12:37:22.211 62:11:23.97 0.784 23.639 23.126 22.261 22.045 -20.470 0.475 0.324 2.266
11893 12:38:08.026 62:16:51.37 0.476 24.135 22.445 21.568 21.177 -19.552 0.700 0.410 2.806
11942 12:36:35.071 62:06:02.96 0.411 23.692 22.683 22.221 22.000 -18.727 0.416 0.486 2.780
11943 12:37:54.570 62:15:26.74 0.457 23.668 21.704 20.731 20.384 -20.194 0.768 0.329 1.929
11966 12:36:31.663 62:05:38.25 0.767 25.436 23.695 22.336 22.076 -20.335 0.746 0.291 1.923
11986 12:36:43.029 62:06:58.81 0.444 22.808 21.821 21.309 21.122 -19.833 0.436 0.620 3.423
12006 12:36:57.791 62:08:42.08 1.005 24.611 24.076 23.185 22.817 -20.383 0.477 0.260 2.092
12014 12:36:53.573 62:08:15.88 0.397 25.085 24.237 23.809 23.668 -17.062 0.420 0.495 2.613
12020 12:36:54.183 62:08:21.30 0.446 24.184 23.043 22.296 21.879 -18.697 0.610 0.752 4.161
12022 12:36:48.408 62:06:33.08 0.635 23.110 21.980 21.066 20.710 -20.970 0.625 0.612 4.259
12028 12:37:17.494 62:10:56.89 0.276 23.894 22.769 22.191 21.861 -17.511 0.584 0.183 0.698
12029 12:36:58.461 62:08:49.40 0.791 23.811 23.576 23.113 22.807 -19.663 0.344 0.748 5.455
12054 12:36:48.742 62:07:43.63 0.819 26.182 23.842 22.164 21.518 -20.835 0.868 0.310 2.230
12056 12:36:39.771 62:06:30.38 0.797 24.262 24.123 23.385 23.207 -19.386 0.362 0.287 2.033
12095 12:37:13.827 62:10:37.63 0.822 23.919 23.718 23.170 23.011 -19.683 0.315 0.336 2.480
12098 12:37:48.675 62:13:12.84 0.911 - 23.947 22.391 21.759 -21.030 0.733 0.207 1.521
12114 12:37:39.267 62:13:38.90 0.792 23.751 23.292 22.510 22.345 -20.240 0.433 0.392 3.023
12136 12:37:44.513 62:14:10.57 0.322 23.360 22.531 22.290 22.067 -18.172 0.386 0.872 4.275
12154 12:36:47.031 62:07:39.16 0.642 24.401 23.852 23.232 23.042 -18.882 0.422 0.358 2.351
12238 12:37:32.809 62:11:29.13 0.698 - 23.239 22.261 22.330 -20.176 0.425 0.748 5.344
12293 12:37:57.315 62:15:47.68 0.457 22.315 20.703 19.763 19.413 -21.182 0.732 0.887 5.950
12332 12:37:15.259 62:09:30.29 0.561 - 22.361 21.204 20.834 -20.424 0.744 0.298 1.858
12372 12:37:48.399 62:13:34.86 0.839 23.908 23.009 21.873 21.330 -21.180 0.661 0.494 3.754
12434 12:36:55.638 62:07:31.30 0.247 24.590 23.654 23.314 23.126 -16.371 0.459 0.491 1.819
12453 12:36:34.625 62:05:13.76 0.635 24.083 24.079 23.015 22.705 -19.038 0.542 0.341 2.530
12471 12:37:46.461 62:13:17.38 0.970 23.174 22.789 21.909 21.493 -21.582 0.483 1.132 8.758
12646 12:37:23.795 62:10:45.86 0.113 20.333 19.583 19.169 18.974 -18.436 0.522 1.674 3.871
12654 12:37:30.339 62:11:28.96 0.476 23.383 22.818 22.461 22.339 -18.974 0.305 0.449 2.659
12656 12:37:47.470 62:13:23.70 0.800 24.192 23.844 23.152 23.034 -19.616 0.377 0.336 2.441
12692 12:37:43.690 62:13:09.62 0.299 24.642 23.683 23.301 23.179 -16.832 0.443 0.248 0.972
12709 12:36:41.811 62:05:59.76 0.125 21.240 20.709 20.517 20.448 -17.666 0.370 0.589 1.214
12739 12:37:53.233 62:14:16.69 0.679 23.556 23.275 22.814 22.761 -19.511 0.196 0.398 2.748
12750 12:37:58.815 62:14:57.52 0.457 23.781 22.432 21.474 20.949 -19.460 0.759 0.588 3.130
12771 12:37:48.633 62:13:44.63 0.938 23.256 22.663 21.876 21.542 -21.441 0.447 1.671 13.457
12790 12:37:28.947 62:11:27.55 0.935 26.108 23.847 22.336 21.591 -21.270 0.810 0.241 1.789
12812 12:37:50.351 62:14:07.61 0.459 23.330 21.664 20.750 20.411 -20.226 0.718 0.449 2.614
12846 12:38:10.797 62:16:16.89 0.529 22.623 21.874 21.318 21.143 -20.289 0.417 0.594 3.764
12880 12:38:12.870 62:16:40.61 1.246 23.585 23.104 22.778 22.720 -20.853 0.228 0.817 4.512
12883 12:38:12.458 62:16:32.81 0.483 23.560 22.740 22.226 21.998 -19.152 0.421 0.318 2.161
12895 12:37:56.310 62:14:42.58 0.992 24.155 23.981 23.262 23.084 -20.110 0.302 0.662 5.100
12896 12:37:12.340 62:09:35.51 0.821 24.788 24.164 23.136 22.763 -19.778 0.550 0.252 1.922
12925 12:37:15.422 62:09:56.09 0.392 23.359 22.628 22.330 22.171 -18.598 0.356 0.518 2.722
12929 12:37:03.216 62:08:31.18 0.475 24.375 23.781 23.213 23.074 -18.085 0.411 0.343 1.896
12952 12:37:10.806 62:09:31.16 0.678 23.948 23.593 23.074 22.981 -19.234 0.249 0.374 2.699
12977 12:36:41.984 62:05:56.54 0.952 23.896 23.128 22.505 22.022 -20.974 0.535 0.542 4.225
12978 12:37:26.146 62:11:11.10 0.938 23.964 23.786 23.068 22.745 -20.241 0.392 0.497 3.891
13019 12:37:43.018 62:13:11.02 0.299 23.068 22.206 21.942 21.825 -18.304 0.384 0.874 3.957
13028 12:37:44.523 62:13:15.51 0.800 24.979 24.411 23.538 23.355 -19.245 0.470 0.195 1.267
13037 12:37:44.253 62:13:26.58 1.223 23.809 23.487 23.103 22.476 -21.445 0.496 0.692 5.969
13043 12:36:35.129 62:05:19.90 0.987 24.325 23.926 23.274 22.928 -20.218 0.417 0.389 3.050
13048 12:37:08.511 62:09:11.80 1.152 24.485 24.306 23.808 23.317 -20.330 0.432 1.433 11.105
13081 12:37:31.348 62:11:52.77 0.655 26.151 23.774 22.409 22.031 -19.717 0.735 0.361 2.329
13089 12:38:13.373 62:16:42.19 0.189 25.412 - 25.025 24.576 -10.043 18.513 0.277 2.334
13090 12:37:37.967 62:12:43.40 0.911 23.580 23.430 22.752 22.558 -20.381 0.289 0.833 6.503
13114 12:37:26.861 62:11:31.88 0.678 24.026 23.456 22.744 22.542 -19.534 0.403 0.448 3.122
13125 12:37:56.511 62:14:55.96 0.457 25.196 23.226 22.189 21.843 -18.696 0.802 3.046 6.446
13127 12:38:08.385 62:16:16.32 0.850 23.071 22.836 22.240 22.070 -20.705 0.313 0.940 7.151
13132 12:37:42.665 62:13:20.40 0.253 26.503 25.607 25.340 25.347 -14.488 0.402 0.168 0.348
13155 12:37:13.741 62:09:59.42 0.540 23.454 22.689 22.084 21.964 -19.558 0.426 0.713 4.400
13171 12:37:20.382 62:10:47.13 0.202 22.181 21.478 21.184 21.138 -18.068 0.396 0.531 1.708
13179 12:37:16.240 62:10:18.64 0.973 23.858 23.463 22.701 22.348 -20.750 0.434 0.564 4.519
13202 12:37:32.252 62:12:01.75 0.328 24.394 23.323 22.940 22.693 -17.446 0.472 0.614 3.008
13210 12:36:51.963 62:07:35.35 0.844 25.909 23.774 22.086 21.370 -21.069 0.875 0.213 1.468
13222 12:37:35.272 62:12:37.52 0.113 24.815 24.282 24.096 23.993 -13.848 0.385 0.235 0.488
13234 12:37:03.922 62:08:41.73 0.704 23.190 22.826 22.358 22.305 -20.076 0.296 0.730 5.203
13251 12:37:38.602 62:12:53.00 0.455 23.534 21.463 20.447 20.061 -20.436 0.805 0.352 2.074
13261 12:38:02.257 62:15:35.83 0.457 22.294 21.598 21.259 21.122 -20.080 0.310 0.681 4.018
13270 12:36:42.775 62:06:24.97 1.025 24.108 24.082 23.659 23.294 -19.969 0.331 0.431 3.554
13285 12:37:55.660 62:15:06.83 0.189 21.295 19.639 18.396 18.425 -19.440 0.994 2.289 5.874
13291 12:37:18.978 62:10:49.29 0.973 24.246 24.148 23.380 23.092 -20.020 0.358 0.354 2.853
13309 12:37:41.774 62:13:09.30 0.799 23.943 23.485 22.756 22.606 -20.016 0.413 0.622 4.693
13347 12:36:48.441 62:07:53.40 0.206 22.083 21.252 20.993 20.881 -18.356 0.438 0.769 2.623
13381 12:37:46.612 62:13:59.31 0.512 22.985 20.937 19.926 19.597 -21.367 0.742 0.364 2.211
13404 12:37:20.665 62:10:57.29 0.978 24.267 23.540 22.680 22.247 -20.852 0.525 0.640 5.166
34
TABLE 1 — Continued
TKRS ID1 R.A.(2000)1 Dec.1 z1 mB [AB] mV mi mz MB [Vega] (B − V )rest ri [
′′] RB [kpc]
13406 12:37:55.951 62:15:07.56 0.456 21.962 20.345 19.467 19.114 -21.510 0.700 1.096 6.607
13430 12:38:03.678 62:15:56.52 0.104 23.375 22.808 22.457 22.358 -15.102 0.421 1.844 3.824
13438 12:38:09.207 62:16:37.98 0.278 24.316 23.505 22.640 22.265 -16.740 0.682 1.582 6.298
13448 12:37:31.890 62:12:16.08 0.911 24.412 23.931 23.099 22.813 -20.094 0.409 0.494 3.871
13459 12:37:33.853 62:12:21.42 1.218 23.456 23.283 22.949 22.282 -21.643 0.478 0.383 3.490
13472 12:36:57.802 62:08:27.29 0.560 21.930 20.754 19.813 19.471 -21.830 0.644 1.291 10.480
13480 12:37:33.208 62:12:31.39 0.512 25.044 24.214 23.657 23.351 -17.858 0.456 0.312 1.884
13531 12:37:17.519 62:10:44.33 1.339 24.319 24.150 23.946 23.445 -20.838 0.415 0.195 1.711
13560 12:37:16.690 62:10:42.10 0.820 22.769 22.400 21.768 21.601 -21.081 0.367 0.914 6.897
13565 12:37:34.751 62:12:52.24 1.491 23.828 23.679 23.293 23.048 -21.521 0.440 0.263 2.137
13567 12:37:21.377 62:11:20.24 0.656 23.331 22.880 22.245 22.041 -19.926 0.428 0.729 5.187
13568 12:37:17.392 62:10:46.71 0.202 23.352 22.933 22.672 22.649 -16.627 0.282 0.488 1.317
13609 12:37:53.300 62:14:53.80 0.511 23.380 21.155 20.010 19.611 -21.216 0.824 0.641 4.041
13665 12:37:44.193 62:13:58.24 0.512 23.949 22.015 21.045 20.661 -20.267 0.735 0.479 3.224
13683 12:37:01.483 62:08:42.12 0.704 22.892 22.169 21.407 21.159 -21.002 0.482 0.726 5.294
13713 12:37:15.395 62:10:33.98 0.475 24.513 23.339 22.546 22.247 -18.616 0.602 0.581 3.338
13715 12:37:34.286 62:12:41.09 0.851 25.065 22.888 21.227 20.496 -21.971 0.873 0.549 4.147
13718 12:37:52.575 62:14:49.01 0.512 23.422 21.263 20.091 19.691 -21.130 0.832 0.371 2.266
1 Wirth et al. 2004
